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COUNTY OF McHENRY, ILLINOIS 
GROUNDWATER RESOURCES MANAGEMENT PLAN 

 
 
EXECUTIVE SUMMARY 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  The existing and anticipated rate of growth has 
sparked concerns regarding the impact of growth on our natural resources including 
groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping on the existing water supply.  
Second is the potential for groundwater contamination that grows with the population and the 
increased business activity in the area.  This threat includes spilling of hazardous materials 
on the surface and increased discharge of fully or partially treated wastewater and wastewater 
treatment residuals.  Finally, a less evident but nevertheless important aspect of groundwater 
use is the potential impact on natural wetlands, fens, streams and lakes.  These natural areas 
are dependent on groundwater discharges to the surface, and excessive pumping may reduce 
or eliminate those flows.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the preferred approach to each issue. 
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc. and Ayers and Associates; and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.  
Those studies are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals Problem Assessments and Corrective Actions 

 
The following is a summary of each of the studies. 
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REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework literally provides the structure 
by which the county may plan for the future.  Any management plan must conform to the 
rules of law that apply to groundwater in Illinois.  The framework includes a general 
examination of existing laws and regulations related to groundwater resource management, 
an assessment of alternative approaches to correct any problems or deficiencies identified 
and develop management recommendations for consideration by the county.  
 

We identified concerns in McHenry County regarding the current quality of 
groundwater, the long-term sustainability of groundwater quality and the need to implement 
water supply protection measures.  The state’s foremost regulation that addresses these issues 
is the Illinois Groundwater Protection Act (IGPA).  This is a critical management tool that 
defines the current regulatory roles of state and local agencies and groups.  Unfortunately, the 
resources available to these agencies to assist in groundwater quality management at the 
county or local level are limited.  Therefore, the responsibility for comprehensive 
groundwater quality management currently falls on local jurisdictions. 
 

The existing framework for groundwater quality management at the local and county 
levels focuses on zoning ordinances intended to control land uses near wells and in aquifer 
recharge areas.  The IGPA also recommends non-regulatory measures such as education 
programs and public purchase of property in groundwater protection zones.  The IGPA does 
not address the regulation of non-point sources of contamination such as runoff from 
agricultural and urban areas; nor does it give the county jurisdiction over the portions of the 
aquifers that serve the county but are outside its political boundaries. 
 

During our study, questions regarding the sustainability of groundwater quantity were 
also raised.  Under current Federal and Illinois law, neither McHenry County nor the 
municipalities have the authority to regulate groundwater withdrawals from wells that they 
do not own.  Furthermore, there are no statutory provisions to address well interference 
issues between multiple users of groundwater aquifers.  Broadly speaking, with the exception 
of Lake Michigan, laws regarding withdrawals from alternative future water supplies (i.e., 
surface waters) are the same as those governing groundwater withdrawals.  The Illinois 
Water Authorities Act, however, authorizes communities to create special districts or “water 
authorities” that have much broader powers in regulating water resources. 
 

Other barriers to achieving a comprehensive approach to groundwater management 
include:  fragmentation of groundwater programs among several state and federal agencies; 
an overall lack of detailed knowledge of the local and regional hydrogeology; and a lack of 
funding targeted directly to groundwater. 
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Based on these findings, we identified several general approaches in developing a 
plan to protect groundwater quality and quantity in McHenry County including: 
 

1. Creation of a staff position responsible for groundwater management at the 
county level.  This position could facilitate the creation of a water authority 
and a countywide groundwater protection ordinance.  It could also be the focal 
point for unifying approaches to land use planning, well abandonment, 
educational programs and household hazardous waste collection as described 
below. 

 
2. Expansion of groundwater educational programs in schools and for the 

general public.  Components of a public education program aimed at 
protecting water quality and promoting water conservation could include, but 
not be limited to, advertisements; informational pamphlets; presentations and 
workshops; signs to identify wellhead protection areas; grade school 
programs; and updated practices for use of pesticides.  Agricultural education 
programs may also be useful in mitigating non-point pollution from farmland. 

 
3. Land purchase/leases, donations or creation conservation of easements to 

protect groundwater recharge areas.  The primary advantage of land 
ownership within groundwater protection areas is that it provides the best 
assurance for long-term protection.  As an alternative, the recharge potential 
of properties can be preserved by conservation easement and purchase of 
development rights of the property which allow the property to stay in private 
ownership, but prevent the construction of developments. 

 
4. Establishment of an expanded household hazardous waste collection program 

within the county.  An enhanced waste collection program could be used to 
further reduce the accumulation of hazardous materials within groundwater 
protection areas and the community at large.  In cooperation with the Illinois 
Environmental Protection Agency (IEPA), the county could establish a 
permanent, year round collection center and sponsor a “hazardous waste 
collection day” several times per year. 

 
5. Development of a countywide contingency plan that addresses chemical 

contamination of water supplies, terrorist attacks and other threats to water 
supply wells.  Given that groundwater is the sole source of potable water for 
the county, contingency plans for supply disruptions may be an extremely 
valuable asset.  Plans could be integrated into other emergency management 
measures that the county may already have in place. 

 
6. Preparation and adoption of a countywide groundwater water protection 

ordinance as authorized by IGPA and/or through zoning.  The goal of these 
ordinances is to provide consistent levels of protection and comprehensive 
rules that apply to both incorporated and unincorporated areas of the county.  
Certain land uses within zones would be restricted, and permits would be 
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required for potentially hazardous land uses within setback zones.  In addition 
to creating an ordinance based on the IGPA, the county can also implement 
zoning rules to protect sensitive areas in a manner similar to the watershed 
districts established by the City of Crystal Lake. 

 
7. Investigation of the feasibility of creating a water authority to regulate 

groundwater withdrawals.  Formation of an authority would create a formal 
institutional body with broader power and independence to oversee 
groundwater management and protection than is currently available to the 
county. 

 
8. Completion of studies by Illinois State Water Survey (ISWS) and Illinois State 

Geological Survey (ISGS) of shallow groundwater aquifers within the county.  
The ISWS and ISGS have completed extensive groundwater studies in limited 
portions of the county such as those completed in the Woodstock Quadrangle.  
Extensive studies are currently underway in southeast Wisconsin, Lake 
County, Kendall County and Kane County.  The county should contract with 
the surveys to complete the mapping work in the county and coordinate the 
county’s efforts with work being completed in the adjacent counties. 

 
9. Investigation of the enactment of new state laws regulating groundwater 

withdrawals.  If local management of water resources proves inadequate to 
maintain a balance between supply and demand, the county could work 
toward the enactment of additional state regulatory laws to control 
groundwater.  The initial estimate of annual cost for implementing these 
recommendations in excess of $1,000,000. 

 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This report includes compiling available information regarding land uses, water 
demands and hydrogeological information from around the county; and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers and 
potential for groundwater contamination. 
 

This report includes two chapters.  The first, written by Planning and Management 
Consultants, Ltd. (PMCL), forecasts population and water use through the year 2030.  The 
second chapter, written by Adrian Visocky, a professional geologist, presents an analysis of 
the hydrogeology of McHenry County.  This analysis was used to estimate sustainable yields 
of the county’s aquifers and identify potential areas of imbalance between supply and 
demand. 
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Chapter One 

Demographic projections of the Chicago Metropolitan Agency for Planning (CMAP) 
(formerly the Northeastern Illinois Planning Commission) indicate that from 2000 to 2030, 
McHenry County’s population is expected to grow by 190,000, and the number of 
households is projected to increase by approximately 65,700.  Since 1990, real per-capita 
personal income (PCPI) in the county has grown at a rate of about one percent per annum.  
Today, it is the fourth highest in the state of Illinois. 
 

These factors will contribute to growing demands upon McHenry County’s water 
sources.  This study quantifies these demands by analyzing historical patterns of water use in 
McHenry County and generating forecasts of future water use in the county.  Forecasts were 
prepared using data collected from municipal utilities and the ISWS, an econometric model 
prepared by PMCL analysts and specialized water demand software. 
 

Our review indicates that in the year 2000, water use in the county amounted to an 
annual average of 34.6 million gallons per day (mgd).  The baseline forecast indicates that 
average annual water use will grow to 51.0 mgd by 2020.  Using the forecast 2020 per capita 
water use and the 2030 CMAP population projections, it’s estimated that the average annual 
water use will continue to grow to 67.5 mgd by 2030. 
 

The impacts of passive conservation will likely reduce water use in 2020 by 3.16 
mgd.  Thus, without any direct action on the part of county officials or water utilities, 
countywide average annual water use is projected to total 47.8 mgd in the year 2020 and 63.3 
mgd in year 2030.  Forecasts with active conservation incorporate three conservation 
scenarios that have been successfully implemented in other areas of the nation: 1) an Ultra-
Low Flush Toilet Rebate program designed to encourage existing home and business owners 
to purchase and install more water efficient toilets, 2) an H-Axis Washing Machine Rebate 
program, which encourages homeowners to purchase and install more water efficient 
washing machines and 3) a Residential Water Use Audit Program that provides homeowners 
and multi-family landlords with free audits of indoor and outdoor water uses, with 
recommendations for fixing leaks, improving water-use efficiency and reducing utility costs. 
In total, the three programs modeled further reduce year 2020 water use by an average of 
1.22 mgd.  Thus, with active and passive conservation projected, average annual water use is 
46.6 mgd in 2020 and 61.7 mgd in 2030.  For the purposes of this study, we are 
recommending the use of the baseline water demands with the modifications to account for 
passive water conservation. 
 
Chapter Two 

The groundwater resources of McHenry County are found primarily within two of the 
zones of geologic material underlying the county: 1) sand and gravel deposits within the 
glacial drift, coupled with dolomitic materials in the shallow bedrock immediately underlying 
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the drift, and 2) sandstone and dolomite units in the “deep bedrock” or Cambrian-Ordovician 
aquifer. 
 

Based on the results of the analyses, the total potential yield of shallow aquifers and 
deep aquifers in McHenry County is estimated to be approximately 120 mgd.  The amount of 
groundwater that could be developed in each township varies significantly, from 2.1 mgd in 
Burton Township to 11.6 mgd in Nunda Township.  The projected total water demand in 
2030 adjusted for passive water conservation is estimated to be 63.3 mgd, ranging from 0.7 
mgd in Riley, Dunham and Hartland Townships to 14.2 mgd in Algonquin Township. 
 

While the total potential aquifer yield for the county as a whole appears to be capable 
of meeting the total water demand projected for 2030, the distribution of water supply does 
not necessarily coincide with the distribution of projected water usage.  The water 
use/potential yield ratio, which compares groundwater withdrawals to the potential yield, is 
useful to analyze the situation in localized areas.  In normal usage, a use/yield ratio greater 
than 1.0 is used as an indicator that increased or prolonged pumpage may not be sustainable 
by the aquifer, and that alternatives to pumpage from that aquifer should be evaluated. 
 

In the case of McHenry County, we are recommending that a lower ratio threshold 
than 1.0 be used to serve as a trigger to begin monitoring for impacts from groundwater 
pumping and to begin looking at alternative sources of supply.  We are making this 
recommendation for two reasons.  First, as discussed earlier, the impacts of urbanization on 
groundwater recharge are not well understood.  Since it appears that urbanization may reduce 
recharge rates, we should apply a factor of safety and assume current potential yields may 
decline. 
 

Second, McHenry County has numerous wetlands, streams, lakes and fens that the 
citizens of the county believe should be protected from potential loss of water due to 
groundwater pumping.  To do this, the county will need to set monitoring standards so 
problems can be detected in their early stages. We recommend the following ranking system 
using the township water use/potential yield ratios be used to monitor and manage water 
pumpage: 
 

 Townships with ratios of 0.0 to 0.6 should be considered to be areas with a 
surplus of usable water. 

 
 Townships with ratios of 0.6 to 0.8 should be considered areas of growing 

concern and increased monitoring of water levels should be implemented. 
 

 Townships with ratios of 0.8 and greater should be monitored for declining 
water levels.  If problems are detected, alternative sources of water should be 
explored as a means to reduce the pumping and return the township to a 
sustainable level of local pumping. 
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The year 2000 ratios indicate all of the townships with the exception of Algonquin to 
be maintaining a surplus of supply.  The year 2030 data shows an increase in the ratios on the 
east side of the county.  Using the rating scheme proposed above, Dorr, Burton and Nunda 
Townships become areas of concern.  McHenry, Algonquin and Grafton Townships become 
areas that need to be monitored for localized shortages. 
 

Based on the comprehensive plans of each of the municipalities in the county, total 
water use in McHenry County could grow to as much as 180 mgd if these plans are fulfilled 
in the future.  It is obvious that with a total potential yield of 120 mgd, the county will not be 
self-sustaining if it is developed to its full potential in the long-term.  This would require 
utilization of alternative water sources, such as direct recycle of wastewater, development of 
the deep Mt. Simon aquifer and importation of water from outside the county. 
 
REPORT 3:  COUNTYWIDE GROUNDWATER QUANTITY AND QUALITY 

PROTECTION PLAN 
 

The purposes of the Groundwater Quantity and Quality Protection Plan are to provide 
an overview of the extent of groundwater contamination and depletion, and recommend 
actions and policies intended to address current problems and reduce or prevent future 
occurrences.  The report begins with a detailed examination of the county’s hydrogeology.  
Based on a review of the available information, the following summation of groundwater 
flow can be made: 
 

1. The geology and land uses of McHenry County recharge areas leave large 
portions of the aquifers highly susceptible to groundwater contamination. 

 
2. In the majority of the communities that were mapped and modeled, the 

boundaries of the five-year recharge areas of the wells are only slightly larger 
than the boundaries of the normal maximum setback zones around the wells 
(1,000 feet from the wellhead).  A few community water supply wells, 
however, draw water from five-year recharge areas that extend over 8,000 feet 
from the wellhead. 

 
3. Without the influence of pumping, groundwater in the glacial drift and upper 

bedrock aquifers tends to flow in the same direction as water on the land 
surface.  For example, in southeastern McHenry County, shallow groundwater 
generally flows towards the Fox River. 

 
4. Without the influence of pumping, groundwater in the deep sandstone aquifers 

flows from the northwest to the southeast.  
 

5. In all of the aquifers, the direction of groundwater flow is affected locally by 
well pumpage, but not on a regional basis. 

 



8. 

001138 – 11/06 County of McHenry, Illinois – Groundwater Resources Management Plan 

6. Because of the regional movement of water, wells in one community may be 
impacted by pumpage in neighboring communities if the wells are drawing 
from the same aquifer. 

 
The next topic of investigation was the county’s natural areas such as wetlands, fens, 

lakes, and streams and the potential threats to them which include: overpumping of water 
supply wells, abandoned water wells, salt storage, highway deicing, pipelines, unauthorized 
dumping, wastewater treatment systems, gravel mining, stormwater injection wells, storage 
tanks, sewers, hazardous waste storage, farming, railroad and highway accidents, residential 
neighborhoods, golf courses, airports, landfills, and commercial and manufacturing 
businesses.  Many of these are also potential threats to aquifers. 
 

Finally, the report makes a series of recommendations intended to prevent 
groundwater quantity and quality problems including: 
 

Program Management 

1. Determine the program management system.  McHenry County must decide 
on the appropriate management system for the county before an effective 
program or policies can be put into place to protect groundwater quantity and 
quality.  If the county is to have an effective water management program 
protecting both the quantity and quality of water available to the citizens, 
there must be a program advocate, a source of long-term funding and the 
ability to enforce appropriate standards.  There must be a management 
program in place to provide the structure for a countywide groundwater 
protection program. 

 
Protecting Groundwater Quantity 

2. Develop a countywide ordinance for water conservation.  Report 2 discusses 
the details of passive (low flow toilets, showerheads, faucets, etc.) and active 
(water conservation-promoting rate structures, educational programs, rebates, 
and water audit programs) conservation measures.  Subsection 4.2.1 of this 
report discusses the details for creating a successful water conservation 
program.  Utilizing more stringent plumbing codes for new construction, 
replacement of aging and non-efficient fixtures, and residential water audits 
could reduce usage of up to ten percent over non-conservation. 

 
3. Protect recharge areas.  Zoning restrictions and land acquisition are not only 

important for protecting the groundwater in recharge areas from potentially 
hazardous materials and substances, but also for maintaining proper aquifer 
recharge from precipitation and surface drainage.  Zoning ordinances can 
require urban development to comply with set standards for compensating the 
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creation of new impervious areas for surface runoff and groundwater 
replenishment. 

 
4. Protect groundwater discharge areas.  McHenry County contains numerous 

ecologically sensitive areas such as natural wetlands, fens, streams and lakes.  
These natural areas are dependent on groundwater discharges to the surface.  
Excessive pumping may reduce or eliminate the flow of groundwater to the 
surface, thus reducing the water levels in areas dependent on a constant inflow 
of water.  Water level monitoring wells should be constructed as part of new 
well fields, particularly near sensitive areas, to track and collect data for 
regional groundwater monitoring. 

 
5. Consider the creation of a countywide water authority.  A water authority 

would be a means to develop additional water supply in less urban areas.  The 
water authority would be responsible for an in-depth evaluation of the 
practicality and cost-effectiveness of the suggested alternatives for developing 
new sources of supply.  However, based on the limitations and probable costs 
for acquiring Lake Michigan or Fox River water, the county may need to drill 
new water supply wells in areas that have an abundant amount of water 
available and transport it to the deficient areas.  A thorough understanding of 
the regional groundwater system will be necessary to prevent interference 
with other wells.  By collecting and tracking well usage data throughout the 
county, the water authority can effectively monitor the availability of 
groundwater as growth occurs and determine when redistribution is necessary. 

 
Protecting Groundwater Quality 

 
1. Develop a groundwater pollution protection program.  An effective program 

aimed at protecting groundwater quality aims to control potential sources of 
groundwater contamination and protect groundwater recharge areas. Being 
proactive in the protection of groundwater resources is important because full 
restoration of groundwater quality can be very difficult and costly, if not 
impossible, once contamination occurs.  Therefore, it is important that 
McHenry County develop a comprehensive groundwater pollution protection 
program that is aimed at protecting the groundwater supply from 
contamination.  We recommended that a countywide wellhead protection and 
natural area protection program be implemented to protect groundwater 
quality in McHenry County. 

 
2. Implement a wellhead management program.  Once wellhead protection areas 

have been determined and the potential groundwater contamination sources 
within those areas have been identified and assessed, a countywide wellhead 
management program should be implemented to protect groundwater quality 
within the county. 
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3. Take proactive action.  As detailed in subsection 4.3.4, a countywide wellhead 
management program should include groundwater protection ordinances, 
zoning restrictions, administrative programs, land purchase (conservation) and 
public education and outreach programs. 

 
Groundwater Contingency Plan 

 
1. Prepare emergency plans.  As an additional part of a countywide groundwater 

protection program, McHenry County should create a groundwater 
contingency plan.  Such a contingency plan would provide guidance to 
municipalities within the county in the event of a water quantity or water 
quality emergency. 

 

REPORT 4:  COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 
PLAN 

 
In some areas of McHenry County, wastewater treatment is primarily provided by 

privately owned, onsite treatment or “septic” systems located on each owner’s property.  
These systems discharge partially treated wastewater below the ground surface where the 
wastewater receives final treatment as it percolates through the soil before mixing with the 
underlying groundwater.  The waste materials retained in the septic tank, called “septage”, 
are removed periodically and transported to municipal wastewater treatment plants or spread 
on approved land application sites. 
 

Onsite systems are viable and acceptable alternatives to central sewerage in 
protecting public health and the environment.  With the exception of nitrate, a suitably sited, 
designed, constructed and maintained traditional “septic system” meets most public health 
and water quality goals.  Where higher levels of treatment are required than can be achieved 
by traditional designs, a variety of treatment technologies are available that have the 
capabilities to effectively attain most public health and water quality goals consistently and 
reliably with proper management.  In addition to providing effective treatment capabilities, 
onsite systems offer several advantages over central sewerage:  they often have lower capital 
and operational costs, they are well suited to areas of low-density housing and they recharge 
the groundwater. 
 

Since the sole source of drinking water in McHenry County is groundwater, 
protecting both the quantity and quality of this vital resource is critical to sustaining a healthy 
living environment.  However, inadequate or malfunctioning onsite systems or improper 
septage disposal practices can pose a risk of groundwater contamination by nitrates, aquatic 
plant nutrients and pathogens.  Therefore, this report evaluates the potential risks that onsite 
wastewater treatment systems pose to groundwater, and recommends actions that McHenry 
County can take to effectively manage these risks. 
 

Our recommendations include: 
 

1. Evaluate Identified Areas of Potential Risk.  The report identifies areas within 
the county where physical and development conditions could pose a higher 
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risk potential to groundwater quality.  Groundwater quality in these areas 
should be evaluated through development of a groundwater monitoring 
program with results entered into a database for analysis.  The database should 
be linked to the county parcel mapping.  Water quality data could be attained 
from new well construction water samples, property transfer well water 
samples, volunteer sampling, or a sampling program funded by the county or 
the IEPA. 

 
If the collected data suggest there are areas of concern, and onsite sewage 
disposal systems are determined to be a source of contamination, evaluate and 
implement options to prevent or mitigate impacts, such as continued 
surveillance, upgrades to existing onsite treatment systems, or extending 
sanitary sewers to the area(s) of concern. 

 
For undeveloped areas with risk conditions, consider proactive options to 
prevent problems such as zoning for no development, limited or select 
development.  Another option for these areas is requiring use of appropriate 
technologies to protect groundwater if there is development. 

 
2. Develop an Inventory and Tracking System.  A Geographical Information 

System (GIS)/database Performance Management Program should be 
implemented to inventory and track performance status of all permitted onsite 
systems.  The GIS platform that was constructed as part of this project can be 
adapted easily to a database designed to inventory all permits and provide the 
necessary data to evaluate potential water quality risks throughout the county.  
Such a program would provide important feedback on the appropriateness of 
prevailing rules and practices and provide early warning for malfunctioning 
systems. 

 
3. Provide Public Education.  The McHenry County Department of Health 

(MCDH) understands the importance of public education and outreach 
regarding groundwater related issues. It has developed a variety of educational 
materials that are readily available to the public.  However, the effectiveness 
of the materials depends on the public’s knowledge that they exist and their 
initiative to use them.  MCDH should use additional means of reaching the 
public such as periodic press releases for radio, television, newspapers and 
other regularly used media.  The county could also provide periodic public 
forums to discuss current onsite treatment system problems and solutions, to 
make it easier for owners of onsite systems to air their concerns.  The county 
should also consider holding annual public meetings to solicit input regarding 
the current code and suggestions for revisions. 

 
4. Prepare a risk analysis.  To ensure that future growth does not adversely 

impact the county’s groundwater supply, perform an analysis of the actual 
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risks that onsite treatment systems currently pose to groundwater.  Such an 
analysis would provide valuable insight to appropriate measures necessary to 
protect groundwater and surface water quality from contaminants such as 
nitrates, aquatic plant nutrients, chlorides, and other chemical or biological 
pollutants.  A GIS/database system could be created to compile and store 
relevant data and geographical information.  This database can be used in the 
future to evaluate siting of onsite systems and the effects of onsite wastewater 
practices on the groundwater supply. 

 
5. Enhance the county’s wastewater ordinance.  Article X, McHenry County’s 

ordinance regulating wastewater and sewage treatment and disposal, is mainly 
a prescriptive ordinance that prescribes the “means” of treatment using pre-
approved system designs for lots meeting certain criteria.  Once a system 
passes its final inspection, the system is presumed to perform in accordance to 
the rules until a malfunction is documented.  These prescriptive requirements 
are reasonably complete and appropriate. 

 
In a few instances, such as with experimental systems or non-residential 
systems, the ordinance also lists performance (water quality) based 
requirements.  However, the ordinance is not clear on what type of 
documentation is necessary to prove that the water quality requirements have 
been met: confirmation through water quality monitoring is not required.  
Article X should be amended to explain what type of documentation is 
necessary to accept experimental treatment alternatives.  The ordinance should 
also clarify what constitutes acceptable performance for non-residential 
systems with respect to the water quality parameters that are to be monitored. 

 
6. Increase certification training requirements.  The licensing programs adopted 

by the state have the appropriate powers to assure general competence of the 
various service providers.  However, specialized training in onsite wastewater 
treatment is not required for any of the programs except for system installation 
contractors.  Therefore, the county should require that, in addition to the 
existing licensing requirements, all service providers receive appropriate 
specialized training in onsite wastewater treatment if they wish to offer 
services in McHenry County. 

 
7. Provide additional site evaluation guidance.  The site evaluation requirements 

specified in McHenry County’s ordinance are reasonably complete and 
appropriate.  However, some of the features that are required in the site 
evaluation are not criteria that are referred to by Article X for selecting or 
designing an appropriate treatment system.  Guidance should be provided to 
explain the site evaluation requirements that are not listed as design criteria by 
the ordinance, but may nevertheless influence system application and design.  
This could be done through informational brochures that explain why these 
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additional requirements are important.  Guidance could also be provided 
through regional training. 

 
8. Modify zoning requirements.  Article X provides appropriate designs of onsite 

wastewater systems for nearly all receiving environments in the county that 
are suitable for supporting buildings.  It also allows for “experimental” 
technologies or systems to be used if engineering data support the ability of 
the designs to perform in accordance with the ordinance.  However, zoning 
ordinances in areas of the county sometimes prevent the use of the most 
appropriate technologies.  As the reviewing authority for all onsite wastewater 
treatment applications, MCDH should take this issue up with McHenry 
County Department of Planning and Development to find a suitable resolution 
so new risks to water quality are not created.  Also, creating a reasonable 
procedure to adopt new technologies or systems would be helpful so 
advantages of new developments in technology and practices can be more 
effectively realized. 

 
9. Improved construction performance assurance.  The construction permitting 

procedures used by MCDH provide reasonable protection that systems are 
installed in compliance with Article X.  However, a few housekeeping items 
and additional provisions should be added to strengthen the program.  
Provision should be made in Article X to require signatures and/or seals of all 
practitioners participating in an onsite wastewater treatment project.  A 
requirement should also be added that the designer or contractor submit 
signed and sealed record drawings to both the owner and MCDH during 
construction.  The code should also require that owners of mechanical onsite 
systems prepare contingency plans during the construction phase, so that 
malfunction response procedures are in place the day the system becomes 
operational. 

 
10. Implement a maintenance reminder program.  In many cases, ensuring that a 

treatment system is maintained in proper working condition sufficiently 
reduces the risk of system malfunction.  Therefore, MCDH should consider 
implementing a maintenance reminder program for all systems of record.  It is 
further recommended that the county consider implementing a renewable 
operating permit program for aerobic treatment systems, which ensures not 
only that the operators with whom the owners contract are competent, but also 
that the contracts remain valid over the operating permit period.  Renewal of 
the permits should be contingent upon documentation of the stipulated 
scheduled maintenance sealed by a qualified and certified service provider. 

 
11. Improve residuals management reporting.  McHenry County’s residual 

management program appears to be adequate, but the reporting requirements 
could be strengthened.  To this end, the county should investigate 
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implementing a web-based reporting system for pumpers and site operators to 
track and manage residuals handling in the county.  This will help the county 
to anticipate residuals handling capacity shortages and keep residuals disposal 
economical.  To provide an alternative to land application of septage, the 
county may also want to encourage more municipalities to treat septage at 
their wastewater treatment facilities. 

 
12. Conduct compliance inspections/monitoring.  MCDH should require point-of-

sale inspections for all properties sold in the county.  Minimum requirements 
should be established for the inspections to determine whether the treatment 
systems are compliant and in proper working order.  Also, it is recommended 
that the county implement an operating permit program to monitor compliance 
with the maintenance contract requirements.  At a minimum, operating 
permits should be required of all owners of aerobic treatment units. 

 
13. Pursue corrective actions.  When necessary, MCDH should be prepared to 

seek fines at the time of the violation to gain maximum effectiveness of the 
enforcement program, through the county’s State’s Attorney. 

 
14. Develop improved recordkeeping, inventory and reporting.  As discussed 

above, MCDH should undertake the development of a database recordkeeping 
system for permit tracking, filing site evaluation reports, design documents, 
maintenance logs, inspection reports, and other relevant data and information 
regarding a property’s onsite wastewater treatment system.  To enhance the 
utility of such a database, it could be linked to a GIS platform. 

 
15. Funnel financial assistance to property owners.  The county should evaluate 

whether United States Department of Agriculture (USDA)/Reference and 
User Services Association (RUSA) funds can be used to offer financial 
assistance to individual property owners in upgrading their onsite treatment 
systems.  A county financed revolving loan program could also be considered 
for individuals and service districts organized for small unsewered 
communities. 

 
16. Increase staffing.  To manage these recommended improvements, the county 

may want to consider creating a staff position that deals exclusively with 
onsite wastewater treatment systems.  Annual costs to maintain such a 
position are estimated at $150,000, which includes salary, benefits and office 
space for one person. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report is intended to specifically address the potential impacts of chlorides and 

agricultural chemicals on groundwater and sensitive ecosystems, and recommend actions to 
prevent further negative impacts. 
 
Chlorides 
 

Based on a review of the available literature and surveys of salt usage in McHenry 
County, we estimate that approximately 43,000 tons of salt are used to maintain safe driving 
conditions each winter and approximately 17,000 tons of salt are used each year to soften 
water in buildings served by on-site wastewater disposal systems.  These uses result in a total 
of approximately 60,000 tons of salt being introduced into the environment every year in 
ways that the chlorides can migrate into the groundwater. 
 

Studies confirm that the use of salts in McHenry County are impacting the quality of 
the shallow groundwater and natural areas.  Prior to 1960, the median chloride concentration 
in shallow municipal wells was 8 mg/L.  The median 1990s concentration was 22 mg/L, 
representing a median increase of 14 mg/L between the 1960s and 1990s. Wetland areas 
impacted by increased chlorides saw a replacement of specialized, native species with 
invasive, generalist species. 
 

The following actions can be taken to help control chloride impacts on the 
environment. 
 

1. Optimize salt usage.  Create and implement “sensible salting” programs for 
snow and ice removal based on the Salt Institute’s Snowfighter Handbook.  
Adopting such a program would not only reduce environmental impacts 
related to roadway salt usage, but also reduce costs for winter roadway 
maintenance.   

 
2. Practice anti-icing strategies.  Investigate the practice of anti-icing, as it has 

the potential to reduce salt usage as winter storms progress.  As with sensible 
salting, this has both ecological and economic benefits. 

 
3. Cover salt piles.  Require all salt storage piles, regardless of size, be covered 

and protected from the weather. 
 

4. Use alternative de-icers.  Explore alternatives to sodium chloride use.  This 
report identifies several de-icing chemicals that do not contain chlorides, and, 
in fact, are biodegradable.  Because these alternative chemicals are 
significantly more expensive than sodium chloride, it is not realistic to expect 
that it would be replaced entirely at this time.  However, communities should 
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at least consider using these alternative de-icing agents on roadways in close 
proximity to sensitive natural areas and waterways, in order to avoid the costs 
of groundwater quality and ecosystem restoration in the future. 

 
5. Reduce clearing operations.  Consider educating the public on a “white 

pavement” policy, in comparison to the current “bare pavement” policy.  If 
residents can accept some snow and ice on the roads, this policy would save 
considerable time and money spent on road clearing, salting, and purchase of 
de-icing chemicals.  

 
6. Control chloride impacts from stormwater runoff.  Evaluate proposed 

stormwater management designs and practices as they relate to the potential 
contribution of chlorides and other contaminants to the groundwater.   

 
7. Reduce softener salt usage.  Educate the public on the positive impacts of 

reconfiguring their water softeners to use less sodium chloride: lower chloride 
discharges from septic systems results in lower chloride levels in drinking 
water and less detriment to natural areas.  An even simpler way to reduce 
chloride discharges from septic systems is to use the bypass switch on the 
softener when softened water is not needed. 

 
8. Increase monitoring.  Conduct an increased level of water quality monitoring 

in private wells. 
 
Agricultural Chemicals 

Agricultural chemicals (pesticides and fertilizers) present significant risks to human 
health and wildlife if present in the groundwater in sufficient quantities.  A review of the 
available literature and data shows that nitrate levels have generally decreased over the past 
decade and pesticides have not yet been detected in McHenry County groundwater.  In spite 
of this good news, because of the risks associated with these chemicals, the following 
measures should be taken to optimize the application of agricultural chemicals. 
 

1. Survey chemical usage.  Conduct a survey of farmers in McHenry County to 
determine what pesticide and fertilizer application methods are being used, 
and whether those methods are appropriate for the types of pesticides and 
fertilizers being used in the county. 

 
2. Educate users of chemicals.  Conduct informational seminars or distribute 

mailings to educate farmers and homeowners on the serious effects that 
improper pesticide and fertilizer application rates, methods, and timing can 
have on the groundwater supply and human health.  Include information on 
the most effective methods of application and on available pesticide 
application timing aids. 
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3. Develop an IPM program.  Consider working with area farmers to develop 
Integrated Pest Management (IPM) programs.  IPM programs offer a number 
of benefits to farmers including the financial benefits that result from 
decreased pesticide and labor inputs, increased production, and decreased crop 
losses due to pests.  McHenry County could work with neighboring counties, 
to both reduce costs for this effort, and gain a wider range of input. 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown 
from approximately 182,000 to 260,000 in the year 2000:  an increase of 42 percent.  
Projections indicate that population may grow to nearly 350,000 by 20201 and 450,000 by 
2030.  The existing and anticipated rate of growth has sparked concerns regarding the impact 
of growth on our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping for water supply.  
Communities question whether there is sufficient water below us to quench the thirst of the 
growing population.   
 

Second is the potential for groundwater contamination that grows with the population 
and the increased business activity in the area.  This threat is not limited solely to the spilling 
of hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat just due to the 
increased volume of water and residuals that are placed on the land. 
 

Finally, a less evident but nevertheless important impact of groundwater use is the 
potential impact on natural wetlands, fens, streams and lakes.  These natural areas are 
dependent on groundwater discharges to the surface.  Excessive pumping may reduce or 
eliminate the flow of groundwater to the surface thus reducing the water levels in areas 
dependent on a constant inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the preferred approach to each issue.   
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of four separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.   

                                                 
1  Northeastern Illinois Panning Commission, “Toward 2020: Population, Household and Employment 

Forecasts For Counties and Municipalities in Northeastern Illinois.”  September, 2000. 
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Those studies are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework provides the structure by 
which the county may plan for the future.  Any management plan must conform to the rules 
of law that apply to groundwater in Illinois.  The framework includes a general examination 
of existing laws and regulations related to groundwater resource management, an assessment 
of alternative approaches to correct any problems or deficiencies identified, and develop 
management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers, and 
potential for groundwater contamination.   
 
REPORT 3:  COUNTYWIDE GROUNDWATER PROTECTION PLAN 

The objective of Groundwater Protection Plan is to determine the extent of and 
potential for groundwater contamination in the county, recommend actions and policies to 
address current problems, and prevent further contamination.  
 
REPORT 4:  COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 
REPORT 4:  PLAN 
 

This study includes the development of recommendations for management of 
decentralized wastewater systems located outside of sewer service area boundaries, the 
establishment of a program to correct problems related to existing onsite systems, and 
preparation of a plan for management of septage generated within the county. 
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REPORT 5:  CHLORIDES AND AGRICULTURAL CHEMICALS PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report is intended to specifically address the potential impacts of chlorides and 

agricultural chemicals on groundwater and sensitive ecosystems, and recommends actions to 
prevent further negative impacts. 
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INTRODUCTION 

Groundwater is an important resource on a national, regional and local level.  Every 
day in the United States we consume more than 90 billion gallons of groundwater.  
Underground aquifers are the primary source of drinking water for more than half of the 
United States population1.  According to the Illinois Environmental Protection Agency 
(IEPA), about 2.5 million people in Illinois are supplied via groundwater supplies; and 
groundwater removals account for 21 percent of the total water consumed by public water 
suppliers.   
 

In McHenry County, aquifers are the only source of drinking water, and 
contamination and overuse of those aquifers are concerns to local residents.  With growth, 
both the potential for contamination and the amount of groundwater extraction increase.  As 
more people move to the county, greater demands are placed on water resources, and 
groundwater management and protection have become complex issues that demand action. 
 

The following Groundwater Management Framework Report incorporates three 
sections: (1) a general description and discussion of issues surrounding groundwater 
resources, (2) an assessment of the existing legal and regulatory frameworks for groundwater 
management from federal, state, and local perspectives, and (3) an evaluation of options for 
implementing a comprehensive groundwater management plan for McHenry County.    
 
 

1. United States Environmental Protection Agency.  “Safe Drinking Water Act: Section 1429 Groundwater 
Report to Congress.  USEPA Office of Water, Washington D.C. October 1999.
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1.  BACKGROUND INFORMATION REGARDING GROUNDWATER  
RESOURCES 
 
    1.1 Basics of Groundwater 

Prior to discussing the existing policy and management framework for groundwater 
resources, a brief overview of important terminology and issues is needed.  Groundwater is 
water that saturates tiny underground voids (i.e., interstitial spaces) between sand, gravel, silt, 
clay particles or crevices in underground rocks, or as defined by the State of Illinois, “water 
that occurs within the saturated zone in geologic materials where the fluid pressure in the 
pore space is equal to or greater than the atmospheric pressure.”2   
 

Formations that contain groundwater may be “consolidated” bedrock, such as 
limestone or sandstone, or they may be “unconsolidated” deposits made up of sand and 
gravel.  The relative volume of interstitial spaces is referred to as porosity.  The size and 
interconnections of interstitial spaces control how well water flows in the subsurface.  This 
characteristic of a formation is referred to as its permeability.  
 

Groundwater is any water that is found in the subsurface.  Some of that water is in 
aquifers and some is in aquitards.  Aquifers are underground formations that are sufficiently 
permeable to readily yield economically useful quantities of water to wells, springs, or 
streams3. Confined aquifers (also known as artesian aquifers) exist where groundwater is 
confined between layers of clay, silts, dense rock or other materials having very low 
permeabilities; which are referred to as aquitards.  Water in confined aquifers is under 
greater pressure than that exerted by the atmosphere.  Thus, when tapped by a well, water is 
forced up above the top of the aquifer, and sometimes above the ground surface. Unconfined 
shallow water table aquifers are not overlain by impermeable layers and the surface of the 
water is at atmospheric pressure.   
 

Aquitards limit the movement of water significantly, but there is still water present in 
them.  Aquitards in the upper Midwest are generally comprised of clay and silt deposits, 
shales, and unfractured limestone. 
 

Unconsolidated sand and gravel aquifers generally can extend from just below the 
ground surface to depths of several hundred feet (generally less than 300 feet).  Residences, 
farms and water utilities tap the sand and gravel aquifers because the water is relatively close 
to the surface making it fairly easy and inexpensive to drill wells and pump water.  However, 
the amounts of water that these aquifers can yield vary a great deal.  Some may barely supply 
one well on a small farm, while others may supply entire communities.   

                                                 
2  Illinois Compiled Statutes (ILCS) 415 ILCS 55/3 (g). 

3  Illinois Groundwater Protection Act Section 3(b). 
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Below the unconsolidated deposits are various bedrock formations comprised of 
limestones or sandstones that can function as aquifers.  Factories, businesses, homes, farms 
and water utilities tap these aquifers. 
 

Additional detailed information regarding the aquifers and aquitards of McHenry 
County can be found in Reports 2 and 3 of this study. 
 

Groundwater originates from rainfall and surface water that percolates through the 
soils until it reaches the saturated zone in the subsurface:  a process known as recharge.  In 
some areas, streams, wetlands or lakes recharge aquifers through bed infiltration.  In some 
locations, the rainfall simply moves downward through the soils.  The areas that contribute 
water to aquifers are called recharge zones. 
 

In other cases, water flows from the aquifers to the surface in the form of springs or 
seeps into streams, lakes or wetlands.  These are called discharge zones.  The water surface 
in the stream, lake or wetland may or may not be a reflection of the aquifer water table 
depending on the local hydrogeological conditions.  The portion of the stream flow 
comprised of groundwater is called baseflow. 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
FIGURE 1 

 
Process of Groundwater Recharge and Discharge 

Source:  Introduction to Environmental Engineering and Science 
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The amount of groundwater that is available to the aquifers is a function of the 
recharge zone’s climate.  In the case of northern Illinois, the climate is relatively wet with 
approximately 36 inches of rainfall per year.  Of the rain that falls locally, a large portion of 
it is lost to evaporation, transpiration, and surface flows that leave the county.  On the whole, 
approximately 25 percent of the precipitation makes it to the subsurface where it is available 
to recharge the groundwater. 
 

The sustainable yield of an aquifer is the amount of water that may be safely pumped 
from an aquifer over a long period of time without causing overall declines in water levels.  
The sustainable yield is mainly controlled by the amount of groundwater recharge the aquifer 
receives.  If total discharge (i.e., natural discharge plus water use for human activities) 
exceeds the recharge rate, water levels within the aquifer will drop.  This decline will 
continue until a new balance is reached, or until the groundwater in an aquifer is depleted to 
the point where further withdrawals are no longer feasible. 
 
    1.2 Potential Problems Associated With Groundwater Resources 

There are a variety of potential problems associated with both groundwater quantity 
and quality that need to be considered.  
 

1.2.1 Well Zone of Influence and Well Interference - When a well begins 
operation, water from the surrounding aquifer flows toward the well to replace water that is 
withdrawn.  As shown in Figure 2, a cone shaped region beneath the well is formed (i.e., the 
“cone of depression”).  The area over which the lowered water level may be measured is 
called a well’s “zone of influence”.  As pumping continues, the rate at which the water level 
drops in the aquifer slows down and eventually stabilizes as withdrawals are compensated for 
by the inflow of groundwater from the surrounding areas.  As this happens, the measurable 
decline in the water table spreads outward.   
 

When the groundwater system has adjusted to pumping, the resulting pattern of water 
table depression is sometimes referred to as steady-state draw down.  As the cone of 
depression broadens, it may affect other wells of neighboring users; forcing them to deepen 
or move their wells to avoid losing their supply - a condition referred to as well interference.   
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
FIGURE 2 

 
Well Zone of Influence and Cone of Depression 

Source:  Cornell Cooperative Extension, Cornell University, July 1988 

 
1.2.2 Groundwater Mining - Perhaps the most significant effect of excess 

groundwater consumption is depletion.  If rates of withdrawal exceed rates of recharge, a 
condition known as “mining” exists.  Groundwater is a common pool resource.  It is often 
available to a number of individual users each of whom, absent government regulation or 
institutional arrangements, may attempt to make unlimited use of the resource.  If an entire 
aquifer were owned by a single person or entity, they would be more likely to manage 
current consumption to ensure the availability of groundwater for future supplies.  In other 
words, they would seek to obtain the maximum economic benefit over time.   
 

However, if there are multiple users of an aquifer, there may be little incentive to 
conserve for the future.  Individual users who forgo present use assume the risk that others 
will draw any water saved.  Thus, individuals may be induced to pump as much water from 
the common pool that may be used for any purpose, even for wasteful or marginal 
applications, before their neighbors consume the water.  Disincentives to conserve may result 
in a proverbial race to the bottom.  
 

By definition, groundwater mining is not sustainable.  There are limits on the amount 
of water that can be withdrawn from a given aquifer over a certain time period.  If 
groundwater pumping begins to stress an aquifer, wells may “go dry” as the water level drops 
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below the top of the aquifer.  Additionally, yields may decline as the available pressure head 
is diminished and/or the formation is damaged by consolidation caused by dewatering.   
 

To replace lost capacity, new wells may have to be constructed, pumps may need to 
be lowered, or existing wells may need to be extended to greater depths; any of which 
increases capital and electrical power costs to well owners.  Additionally, while water from 
greater depths is generally better protected from surface contamination, the deeper water will 
have a naturally different quality (either better or worse), and there is a risk that treatment 
costs may increase.  Eventually, continued withdrawals in excess of the sustainable yield will 
no longer be feasible, and water usage must be reduced or different sources must be 
identified.   
 

Another less obvious impact of groundwater mining is the effect on river and stream 
base flows, and the loss or reduction of water supplies to wetlands and springs.  Reduced 
base flows may result in a decline in water quality, reduced habitats and recreational 
opportunities.  The loss of water to wetlands may result in the disappearance of these unique 
habitats.   
 

1.2.3 Degradation of Groundwater Quality - Groundwater quality may become a 
major concern as the water in an aquifer is used.  If potentially hazardous materials are 
placed on land surfaces or buried underground, they may seep downward through the soils 
and contaminate the groundwater.  In some cases, chemicals may follow more direct routes 
such as unsealed or abandoned wells.  Contaminants that reach an aquifer move through it 
and form a plume of contaminated water.  When this plume reaches a well, it may 
contaminate well water and threaten human, animal and environmental health.  Although 
hazardous materials from miles away may contaminate a well, areas that surround wells are 
of particular concern.  
 

Data from the United States Environmental Protection Agency’s (USEPA) Toxic 
Release Inventory (1997) show that industries throughout the nation reported that over 840 
million pounds of toxic materials were disposed on the land or underground.  In addition, 
households, small businesses, and industrial facilities dispose large volumes of waste 
materials into septic systems and underground disposal units (i.e., injection wells).  The 
likelihood of contaminants from these sources reaching groundwater is highly site-specific.  
According to the Illinois Environmental Protection Agency (IEPA), groundwaters in many 
industrialized parts of Illinois, including the metropolitan areas of Chicago, Rockford, St. 
Louis and small areas within McHenry County have been degraded by chemicals that were 
improperly contained or disposed.  Additionally, in agricultural areas, including portions of 
McHenry County, the quality of groundwater in underlying shallow aquifers in some 
locations has been degraded by the routine application of agricultural chemicals.   
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The following are potential sources of groundwater contamination:  

 Agriculture:  Chemicals such as fertilizers and pesticides may seep through 
the soils into groundwater.  Intensive livestock production (i.e., confined 
animal feeding operations) also poses a risk to groundwater quality because 
producers normally apply large quantities of animal manure to the land as a 
means of nutrient recycling.  Unfortunately, if care is not taken, excessive 
levels of nutrients (nitrates and phosphorous) and/or pathogens from the 
manure may contaminate the groundwater, particularly if the manure is 
applied near wellheads.  

 
 Industrial and Commercial Practices:  Raw material extraction (e.g. mines), 

manufacturing firms, and some retailing and service industries handle a wide 
range of potential groundwater contaminants.  There are three common types 
of chemical contaminants that may be associated with industrial and 
commercial activities.  Volatile organic compounds (VOCs), nonvolatile 
organic chemicals and inorganic compounds may all contaminate 
groundwater.  Leaking underground storage tanks (USTs) containing these 
chemicals are of special concern at commercial and industrial facilities.  
According to the USEPA, gasoline and other chemicals from UST systems at 
service stations are one of the most common sources of groundwater 
contamination.  Released petroleum products contain many potential 
hazardous and toxic chemicals that may pose serious threats to human and 
environmental health.  

 
 Septic Systems and Injection Wells:  The USEPA estimates that one-fourth of 

the homes in the nation rely on septic systems to dispose of human wastes.4  
In McHenry County, the MCDH estimates that 30 percent of the residences 
depend on septic systems.  Septic system effluent from improperly designed 
or constructed systems represents a significant potential source of 
groundwater contamination that may cause waterborne diseases.  Fecal 
contamination of groundwater is associated with human waste or animal waste 
that enters groundwater from sources such as leaking sewer lines, septic 
systems or improperly treated wastewater treatment plant discharges.  Many 
homeowners also discharge synthetic detergents, household chemicals, and 
chlorides into their septic systems and hence the subsurface.  Finally, the 
potential environmental impact resulting from the disposal of the wastes 
generated by home water treatment devices is another area of concern.  Home 
treatment devices are commonly used to extract iron, hydrogen sulfide and 
barium present in wells.  These waste products are normally discharged to the 
septic system.  Additionally, water softeners are normally regenerated with a 

                                                 
4  supra note 1 
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sodium chloride brine solution.  This spent brine is also discharged to the 
septic field. 

 
 Residential Sources other than Septic Tanks:  Homeowners may contaminate 

groundwater via the improper use and disposal of garden chemicals, paint 
products, motor oil and other auto products.   

 
 Landfills:  Municipal landfills have been, and will continue to be, the most 

common way to dispose of solid and hazardous wastes.  The concern with 
landfills is that given enough time they will leak regardless of how well they 
are designed.  Liquids called leachate percolate through layers of wastes and 
eventually migrate through the constructed barriers.  During this process, 
leachate dissolves chemicals and collects microorganisms.  If the leachate 
reaches groundwater, contamination may result.  Older landfills pose the 
greatest risk because they have fewer means of protection and are not subject 
to long term monitoring.  Most newer landfills have systems to collect 
leachate and are equipped with monitoring mechanisms to verify the quality 
of adjacent groundwater.  This monitoring is required to be continued 
indefinitely after the landfill is closed. 

 
 Abandoned Water Supply Wells and Stormwater Injection (Dry) Wells:  The 

potential for drinking water contamination via vertical migration of chemicals 
from the land surface through subsurface materials into wells finished at 
depths in excess of 100 feet is low.  However, other contaminant pathways 
such as improperly abandoned water supply wells may pose a threat to 
groundwater quality regardless of depth.  Stormwater injection wells, 
commonly referred to as dry wells, have also been identified as routes through 
which contaminants may pass directly to the groundwater.  The use of dry 
wells for the disposal of stormwater that may contain pollutants such as 
chlorides and petroleum compounds increases the chances of contamination.  

 
 Governmental Units:  Cities, villages, townships and counties that spread and 

store deicing salts may cause an increase in groundwater chloride levels.  
When salts are spread excessively or stored improperly, they may leach into 
the subsurface.  Other possible routes of contamination found in 
municipalities are abandoned fly-dumps, sand and gravel pits, and stormwater 
infiltration basins. 

 
 Naturally Occurring Contaminants: Many groundwater contaminants are 

naturally occurring substances such as barium, calcium, fluoride, hydrogen 
sulfide, iron, manganese, magnesium, radium, radon, silica and uranium.  As 
many as 50 naturally occurring minerals may be present in water; but 
generally do not cause health problems, since they usually occur in small 
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amounts or are inert.  More often, minerals cause aesthetic problems such as 
taste, odor and staining.  However, in some regions of the nation, including 
McHenry County, naturally occurring elements such as barium and radium 
have been found in the groundwater.  Barium and radium are believed to 
adversely affect human health if present in large quantities and/or if exposure 
is for long periods of time.  

 
1.2.4 Impacts of Urbanization on Recharge - High rates of urbanization may have 

negative impacts on groundwater recharge areas.  During development and construction, 
many natural landscape features are significantly altered.  Soils are compacted by 
construction equipment and grading.  Trees and other vegetation are replaced by extensive 
stretches of impervious surfaces such as roofs and pavement.  The usual result is that less 
water soaks into the ground, and the volume of recharge to aquifers below the developed 
property may decline.5  Water that does not soak into the ground can instead wash pollutants 
collected on the ground surface into streams, rivers, and lakes at unnaturally high rates of 
speed, and possibly at elevated temperatures.  These fast-moving, contaminated flows of 
water may impair surface water quality.   
 

1.2.5 Cost of Groundwater Impairment - Costs associated with water quality 
contamination are a complex issue because many environmental impacts are very difficult to 
quantify in terms of monetary value.  Some examples of direct costs incurred by 
municipalities are reported in Table 1.  Costs to individuals, such as lost wages, medical 
costs, reduced property values and higher water bills are not included.  
 

While the costs of groundwater contamination may be significant, the costs of 
implementing a local groundwater protection program may be offset by reducing the costs 
associated with remediation.  Benefits of groundwater protection that are easily expressed in 
monetary terms are maintenance of real estate value in areas served by protected water 
supplies and the avoidance of lost tax revenues and jobs because businesses may not locate 
or remain near places with known or suspected problems.  For example, a survey of 21 
Minnesota cities by the Freshwater Foundation reported losses of more than $67 million 
resulting from 35 incidents of groundwater pollution.  Costs to cities were placed at roughly 
$24 million while business losses were more than $43 million.  The report includes 21 case 
studies.6 

 

                                                 
5  According to the Illinois State Water Survey, investigations in urban areas in some parts of the state have 

shown that the proliferation of impervious surfaces along with the use of storm and sanitary sewer systems 
have decreased infiltration and consequently, groundwater recharge and base flow.  Quantification of the 
change in groundwater infiltration has proven to be difficult. 

6  Freshwater Foundation, “Economic Impacts of Groundwater Contamination to Companies and Cities.”  June 
1999. 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 1 

 
Examples of Direct Monetary Costs Associated with Groundwater Pollution in 

Communities Throughout the United States 
Sources:  Environmental Health Center, National Safety Council, B&W 

 

Community Contaminant Response to Problem Direct Costs 

Atlanta, Michigan VOCs in groundwater Replace Supply $500,000-$600,000 

Coeur d’Alene, Idaho 
Trichloroethylene 
(TCE) Replace Supply $500,000 

Fontana, Wisconsin Nitrates 
Blending and 
Enhanced Treatment $2 million 

Fox River Grove, IL TCE Enhanced Treatment $300,000 

Harvard, Illinois TCE Abandon Wells $25,000 

Hereford, Texas Fuel Oil Replace Supply $180,000 

Island Lake, IL 
Methyl Tertiary Butyl 
Ether (MTBE) 

Remediation/Reduced 
use of shallow 
wells/Replacement of 
wells $1.2 million 

Marengo, IL Petroleum Remediation $20,000 (estimated) 

McHenry, IL Petroleum Remediation $300,000 (estimated) 
McHenry Co. 
Fairgrounds, 
Woodstock, IL Petroleum Remediation $800,000 

Montgomery County, 
Maryland Solvents, Freon 

Install County Water 
Lines, Provide Free 
Water 

$3 million  
plus $45,000 per 
annum for 50 years 

Moses Lake, 
Washington TCE 

Blend Water, Public 
Education $1.8 million 

Orange County Water 
District, California 

Nitrates, Salts, 
Selenium, VOCs in 
Groundwater 

Remediation, 
Enhanced Treatment, 
Replace Supply 

$54 million  
(capital costs only) 

Perryton, Texas Carbon Tetrachloride Remediation $250,000 (estimated) 

Rockford, Illinois 
TCE, PCE, Vinyl 
Chloride 

Abandon Wells, 
Replace Supply $17 million 

Rouseville, Florida Petroleum, Chlorides Replace Supply $300,000 

Tallahassee, Florida TCE Enhanced Treatment 
$2.5 million plus 
$110,000 per annum 

Woodstock Landfill 
Woodstock, Illinois TCE, others Capping, landfill $20 million (estimated) 
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2.  MCHENRY COUNTY GROUNDWATER RESOURCES AND ISSUES  

    2.1 Groundwater Resources In McHenry County 

Four major aquifer systems supply Northern Illinois communities that rely on 
groundwater.7  Those aquifers include the unconsolidated sand and gravels, the shallow 
Silurian dolomite (a form of limestone) bedrock, the deep Cambrian-Ordovician sandstone 
bedrock, and the very deep Elmhurst-Mount Simon sandstone bedrock.  All but the 
Elmhurst-Mount Simon aquifer are utilized in McHenry County.  
 

The characteristics and geographic extent of these aquifers are very different from 
each other.  There are many sand and gravel aquifers in the county; all of which are very 
locally recharged and tend to be limited in size to a few square miles or less.  There is one 
Silurian dolomite aquifer which is limited in extent to the eastern half of the county.  This 
aquifer is several hundred square miles in size, but tends to be locally recharged. There are 
two primary Cambrian-Ordovician sandstone aquifers that are available to the entire county.  
Because of the nature of these aquifers’ confining layers, they are primarily recharged in far 
western McHenry County, and Boone and Winnebago Counties.  Additional information on 
each of these aquifers is provided in the following paragraphs.  
 

2.1.1 Sand and Gravel Aquifers - Sand and gravels deposited by glaciers supply a 
portion of the water used in most McHenry County municipalities and many homes and 
businesses with private wells.  These unconsolidated deposits are generally within 200 feet of 
the land surface and are scattered throughout the county.  These aquifers are especially at risk 
of contamination in areas where there are no layers of impermeable materials such as clays 
and silts above the formation; as is found in the case of the Marengo area.  Yields from sand 
and gravel wells vary greatly from location to location and can range from 10 to 1,000 
gallons per minute (gpm) depending on the transmissivity, thickness and depth of the aquifer.  
Water quality in terms of iron, manganese, hardness, and sulfate concentrations can also vary 
greatly, but generally treatment is needed to make the water aesthetically pleasing.  The 
sustainable yields of the many isolated sand and gravel aquifers have not been estimated in 
most locations.   
 

2.1.2 Silurian Dolomite Aquifer - The Silurian dolomite shallow bedrock aquifer8 is 
a significant source of water to communities located in the eastern half of McHenry County.  
Wells completed in this formation are usually 100 to 300 feet deep and may produce as much 
as 600 gpm with yields in the range of 300 gpm being common.  Because the movement of 
water in dolomite aquifers is dependent primarily on water flow within fractures, yields will  
 
                                                 
7  Information regarding regional groundwater resources relies on information from the Illinois State Water 

Survey and a report prepared by the Northeastern Illinois Planning Commission. See Northeastern Illinois 
Planning Commission, Strategic Plan for Water Resource Management: Proposed Final June 2001. 

8  The reference to bedrock aquifers as “shallow’ is only in the context that they are not as deep as the aquifers 
below them. 
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vary greatly from location to location.  The sustainable yield of this formation has not been 
estimated.  Water quality in terms of iron, manganese, hardness, and sulfate concentrations 
varies somewhat, but generally treatment is needed to make the water aesthetically pleasing.  
The shallow bedrock aquifer is susceptible to contamination from the surface in areas where 
layers of impermeable materials such as clays and silts are not present in the unconsolidated 
glacial deposits above the bedrock. 
 

2.1.3 Cambrian-Ordovician Aquifers - The deep bedrock Cambrian-Ordovician 
sandstone aquifers are primary sources of groundwater in McHenry County.  The common 
names for these aquifers are the St. Peter sandstone and the Galesville sandstone.  Wells 
reaching this important aquifer system are typically 800 to 1,300 feet deep.  Since the mid-
20th century, withdrawal rates from the Cambrian-Ordovician aquifers have exceeded their 
estimated sustained yield.  In 1979, withdrawals from the aquifers in the eight county area in 
Northeastern Illinois reached an all-time high of approximately 182 million gallons per day 
(mgd).  The Illinois Department of Natural Resources State Water Survey (ISWS) estimates 
that the practical sustained yield of the aquifer is only in the range of 46 to 65 mgd.  By 1980, 
the heavy pumping had caused water levels in the deep bedrock aquifers to decline by more 
than 850 feet from their original levels.   
 

In the 1980s, Lake Michigan water became more accessible to suburban communities 
in Lake, Cook and DuPage counties, and withdrawals from the St. Peter and Galesville 
sandstone aquifers dropped to 67 mgd.  ISWS reported that water levels in these aquifers 
rebounded by an average of approximately 15 feet per year between 1991 and 1995.  
Withdrawals totaled 71 mgd in 1998.  Though totals between 1994 and 1998 represented a 
substantial decline in withdrawals from the 1979 peak, withdrawals continued to exceed the 
estimated 46 to 65 mgd practical sustained yield of the deep bedrock system.  While 
estimates of the deep bedrock aquifer’s practical sustained yield have not been updated in a 
number of years, it nonetheless appears that the deep bedrock aquifer should not be relied 
upon as a sustainable source of additional water to accommodate McHenry County’s or the 
region’s future water demands.   
 

The potential for contamination by migration of chemicals into the sandstone aquifers 
from the land surface is very low.  However, other contaminant pathways such as abandoned 
wells may pose a threat to the groundwater quality in the deep bedrock.  The St. Peter and 
Galesville aquifers are also known to contain high concentrations of naturally occurring 
barium and radium at some locations. 
 
    2.2 Issues Surrounding Groundwater in McHenry County 

Public meetings designed to gather information about local groundwater resources, 
and to assess public sentiment regarding the development of a groundwater management 
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plan, were held during initial phases of this study.9  Several issues regarding groundwater 
quantity, quality and approaches to management were identified by the participants.  Those 
issues are summarized in the following subsections. 
 

2.2.1 Quality -  

 Incidence of Nitrates in Wells 

There is concern that there may be an increasing presence of nitrates in wells in 
certain areas of McHenry County.  Farmland and residential subdivisions with small lots and 
septic systems are reported as having the highest risks.  Many private and public wells in 
McHenry County pump groundwater from the unconsolidated sand and gravel deposits and 
the shallow dolomite aquifer.  Both of these types of aquifers have been described by the 
ISWS as being especially susceptible to contamination in areas where overlying glacial 
materials are composed of highly permeable sands and gravels and where layers of 
impermeable materials are absent.  Because shallower aquifers may have few impermeable 
barriers above them and are close to the surface, groundwater contamination risks to these 
aquifers is greater than those to the deeper confined bedrock aquifers. 
 

 Other Pollutants Reported in Wells and Groundwater  

Industrial solvents and gasoline byproducts have been found in several public and 
private wells in the county.  There are concerns regarding herbicides and pesticides from 
agriculture and residential uses, but there are currently no wells that are known to be 
contaminated with these compounds.   
 

 Naturally Occurring Contaminants  

Water drawn from shallow wells in McHenry County is often found to contain 
relatively high levels of iron, manganese, hardness and hydrogen sulfide that affect color, 
odor, scale and taste.  As a result, many citizens in the county use commercially bottled water 
for drinking when treatment is not provided to remove these compounds from the water 
supply.   
 

Naturally occurring radium and barium are concerns with water drawn from the deep 
sandstone aquifers.  According to the United States Geological Survey (USGS), radioactive 
isotopes of radium-226 and radium-228 in excess of the USEPA standard for safe drinking 
water have been found in aquifers used for public water supplies in northern Illinois.  This 
includes some of the deep wells in McHenry County.  Radium is a known carcinogen and has 

                                                 
9  Final Report: Development of the Scope of Work for a Countywide Groundwater Resource Management 

Plan.  Prepared for the County of McHenry Illinois, prepared jointly by Environmental Planning and 
Economics, Inc. and Baxter and Woodman, Inc. September 1997. 
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the potential to cause bone and sinus cancer if ingested in sufficient amounts.10  Barium is 
another natural element found in a number of McHenry County wells.  Barium is a concern 
because it may cause an increase in blood pressure if ingested in large quantities. 
 

 Private Wells Can Pose a Potential Threat to Groundwater Quality.  

There are a significant number of private wells in the county.  Each year, many 
private wells are abandoned when new wells are constructed or when public water becomes 
available.  Abandoned wells, when left open, are a safety hazard, and as noted previously, 
may become direct conduits of contamination from surface sources of pollution to 
groundwater.  As such, unsealed and abandoned wells are both an environmental and a legal 
liability for the property owner and community.   
 

 Wastewater Systems 

A significant concern with respect to groundwater quality is private and industrial 
wastewater systems, particularly in older developments in the county.  Although wastewater 
issues are not discussed in this report, they will be addressed in subsequent portions of the 
overall Groundwater Resources Management Framework. 
 

2.2.2 Quantity - 

 Current Concerns with Groundwater Supplies in Some Parts of the County  

There are concerns regarding current availability of groundwater in McHenry County.  
Citizens at the public meetings expressed the opinion that some aquifer levels have declined, 
and some well owners have had to drill deeper wells as a result.  Also, some municipalities 
have had to drill new wells because of water production problems with their existing wells.  
In one case cited, Lake in the Hills’ and Huntley’s municipal wells have interfered with one 
another.   
 

 The Need to Evaluate the Long-Term Sustainability of Water Supplies, and 
Implement Mitigation Approaches to Ensure the Sustainability of Water 
Supplies  

 
Over the long term, the amount of groundwater available for use in McHenry County 

and the surrounding counties may become a problem, particularly in areas where 
groundwater withdrawals exceed the rates of recharge.  Opinions in the county vary 
regarding the long term adequacy of groundwater supplies.  The sustainable capacities of the 
shallow aquifers vary greatly from location to location.  The deep sandstone aquifers are 
currently being mined on a regional basis.  The prevailing view is that, at a minimum, there 
                                                 
10  U.S. Geological Survey, “Radium in Groundwater from Public-Water Supplies in Northern Illinois.” USGS 

Fact Sheet 137-99.  September 1999. 
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are significant potential problems in areas of the county where urban development is 
increasing.  This problem may be exacerbated by a decline in recharge rates in these areas 
that can result from increasing amounts of impervious surfaces (i.e., commercial and 
residential development).  
 

An analysis conducted by the Northeastern Illinois Planning Commission (NIPC)11 
supports the notion that groundwater supplies in McHenry County and the region are under 
pressure and may not be sufficient to meet future demands.  According to NIPC, “With 
immense increases in population forecast in the outer collar counties, the adequacy of 
groundwater and surface water supplies is an important concern…there are concerns in some 
communities that electricity-generating utilities, quarries and other commercial and industrial 
facilities could legally ‘over-pump’ aquifers to the detriment of their neighbors.  
Additionally, diversion of surface water supplies (e.g. from the Fox River) may be 
constrained by requirements to maintain minimum base flows in waterways.  Drought 
conditions could further exacerbate such situations”.12  
 

The NIPC study indicated that groundwater availability in the deep aquifer system 
that serves Northeastern Illinois has a practical sustained yield of 46 to 65 mgd.  The 
sustained yields of the sand and gravel and shallow bedrock aquifers are largely undefined at 
this time.  In 1998, groundwater withdrawals in McHenry County were approximately 18 
mgd.  Projected demand in the county is expected to grow to 37 mgd by the year 2020.  
Given these estimates, water demand in McHenry County could more than double over the 
next 20 years.  Analysis by the NIPC indicates that for the region as a whole, water supplies 
may be adequate to accommodate estimated demand in 2020 with the exception of several 
townships where shortages are possible, including Grafton and Algonquin townships in 
McHenry County.13  The issue as to how a balance between groundwater supply and demand 
in McHenry County is to be maintained was not addressed by NIPC.   
 

Another issue raised during the workshops was that a number of people consider it 
inevitable that Lake Michigan will eventually need to serve as a water source for the county 
despite the enormous costs, legal difficulties, and possible physical limitations of attempting 
to utilize the lake as a water supply.  
 

2.2.3  Other General Issues -  

 Lack of Adequate Data Regarding the Long-Term Sustainability of 
Groundwater Supplies 

 
There is a lack of comprehensive data analyzing the current and historical extent of 

groundwater quantity and quality problems in the county.  The conclusions of NIPC support 
                                                 
11  In 2006, the Northeastern Illinois Planning Commission and the Chicago Area Transportation Study were 

merged to form the Chicago Metropolitan Agency for Planning. 
12  Supra note 7. 
13  Supra note 7. 



2-6 

001138 – 11/06 Report 1 – Groundwater Resources Management Framework 

this statement: “Estimates of groundwater availability from the deep bedrock aquifer system 
are also out of date…. More specifically, there is only a limited understanding of the capacity 
or extent of shallow aquifer”.14  Analyses included in forthcoming portions of this study will 
help to fill some data gaps.  
 

 Regulatory Limitations on Development Should be Site Specific and 
Supported by Data 

 
Development practices allowed at a particular site should be governed by the physical 

characteristics of the site such as soil permeability, groundwater depth, drainage, location in a 
flood plain, and potential for groundwater recharge.  Alternative technologies should also be 
considered.  In essence, there was a desire on the part of the public meeting participants to 
ensure that actions and planning result in predictable outcomes.  
  

 County and Municipal Regulations are Not Uniform  

Aquifers and watersheds cross political boundaries.  Participants believe that needed 
protections should apply regardless of political jurisdiction.  
 

 Opinions Vary About Public Willingness to Pay for Environmental Protection 

A growing number of people in the county believe that the public recognizes the 
importance of groundwater protection and proper on-site wastewater system management.  
As a result, there is a perception that the public would accept fees or taxes needed to pay for 
pollution mitigation programs or facilities.  However, there is concern that cost of 
implementing a groundwater management program would be a significant constraint on 
future progress. 
 

 Opinions Vary with Respect to the Role of the county in Regulating 
Groundwater Resources 

 
Sentiments regarding the county’s role in groundwater management vary.  Some 

persons participating in the meetings see a need for more government intervention, while 
others want less.  This issue is presented in different ways depending upon the topic of 
discussion.  Overall, the county’s role(s) is viewed in various contexts as a coordinator, a 
regulator, a facilitator to bring stakeholders together to find voluntary solutions, an educator, 
and a leader to promote long term views and innovative approaches.  In addition, some 
expressed the importance of the county establishing partnerships with municipalities to 
approach the issue of groundwater management. 

                                                 
14 Supra note 7. 
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3.  EXISTING FRAMEWORK FOR MANAGEMENT OF GROUNDWATER 3.  
QUALITY 
 

Development of a sound and efficient management framework via policy and plan 
formulation requires a thorough understanding of existing institutions related to groundwater 
resources.  This section identifies and analyzes the roles of legislation and institutions that 
impact development of a comprehensive groundwater management plan for McHenry 
County.  Legislation refers to laws that govern how people extract water, dispose of water 
and manage groundwater.  Institutions are, for the most part, public entities or nonprofit 
citizen groups. Discussions of public entities revolves around three management functions: 
(1) administrative, (2) planning and policy, and (3) regulatory.   
 
    3.1 Administrative 

Administration of groundwater resources involves daily management of activities 
such as priority setting, program plan development, budgeting, identification of funding 
sources and management of technical staff.  Management functions also include technical 
assistance, public information and education as well as oversight and enforcement of other 
administrative activities. Technical assistance includes development of community 
approaches to assess groundwater protection needs, determinations of recharge areas and 
setback zones, and identification of technical experts to provide support in addressing 
groundwater related issues.  Public information and educational programs are essential for 
informing the public about groundwater issues, outlining the public’s role in addressing these 
issues and promoting community support for groundwater protection. Background 
information and data inventory on groundwater issues may be used to characterize the nature 
of the groundwater concerns and the extent of those concerns.     
 
    3.2 Planning and Policy 

Planning and policy relates to activities that help persons and institutions manage 
proactively.  Planning is a detailed forward-looking process that outlines steps to achieve an 
objective, while policy establishes institutional rules of engagement and prioritizes such 
rules.  Existence of policy should be distinguished from the activity of policy development.  
Municipalities and counties acting individually or jointly with state or other public entities 
have authority to engage in a variety of groundwater planning activities.  A groundwater 
planning program involves issues such as groundwater management policy that may impose 
limits on resource development, allocation of water between competing users, consideration 
of prior groundwater use and water conservation requirements.  
 
    3.3 Regulatory 

Some state and local agencies have regulatory authority with respect to groundwater.  
For example, regulatory agencies may enforce policies governing construction of water 
wells, and may prescribe minimum requirements for the location, installation, use, 
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modification, repair and abandonment of all wells.  Some states also have authority to issue 
permits that regulate the existence and capacity of wells.  
 

There are several state and federal laws that seek to control or, at a minimum, 
mitigate groundwater pollution.  However, in general, the federal role in groundwater 
protection centers around administration and planning rather than regulation.  Regulation is 
primarily a function of individual states and local governments. 
 
    3.4 Federal Framework for Groundwater Protection 

Federal regulation of groundwater quality has not pursued a fixed strategy, and for the 
most part, federal agencies do not play a direct role in regulating, administrating or managing 
groundwater resources in Illinois except to the extent that USEPA or United States 
Department of Agriculture (USDA) may be the ultimate sources of funding for groundwater 
protection programs.  Most of this funding comes by way of state agencies that receive 
funding as authorized by major federal legislation.  Therefore, regulatory authority of most 
relevant federal agencies is delegated to the State of Illinois and the discussion of federal 
roles in groundwater protection focuses on major legislation and funding sources. 
 

More than 15 major federal statutes offer some protection to groundwater.  The most 
important are the Clean Water Act (CWA), the Safe Drinking Water Act (SDWA), Resource 
Conservation and Recovery Act (RCRA), the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA or Superfund Law) and the Federal Insecticide, 
Fungicide and Rodenticide Act (FIFRA).  There is no legislation that specifically addresses 
groundwater quantity issues in Illinois. 
 

3.4.1 The Clean Water Act - Passed in 1972, the CWA replaced ineffective and 
inconsistent state regulation of polluters with a comprehensive national system that involves 
cooperation of federal and state governments.  The overall objective of the CWA is to 
eliminate the discharge of contaminants to waters of the United States and to “restore and 
maintain the chemical and biological integrity of the Nation’s waters…” Although the CWA 
has not been applied specifically to groundwater, it does regulate many industrial and other 
activities that are potential sources of groundwater pollution.  The CWA works hand in hand 
with the National Pollutant Discharge Elimination System (NPDES) permits that are required 
for anyone who intends to discharge pollutants into waters of the United States. States are 
considered the primary enforcers of water quality standards under the CWA, although the 
federal government retains extensive authority to inspect, enter, or monitor facilities and may 
bring enforcement actions.  
 

The limitation in the CWA with respect to groundwater is that its enforcement 
authority is limited to point sources of pollution.  Point source pollution refers to 
contaminants that originate from a readily identifiable source such as a wastewater discharge 
pipe from a factory or wastewater treatment facility.  However, the CWA currently lacks 
provisions to address nonpoint sources of pollution that consist of contaminants that do not 
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originate from a readily identifiable source or sources.  Unlike point source pollution that 
often emanate from discharge pipes, nonpoint source pollution comes from many diffuse 
sources.  Examples include:  
 

 Excess fertilizers, herbicides and insecticides from agricultural and residential 
land;  

 Oil, grease, and toxic chemicals from urban runoff and energy production;  
 Sediment from improperly managed construction sites, crop and forest lands 

and eroding stream banks;  
 Salt from municipal snow removal and acid drainage from abandoned mines; 

and  
 Bacteria and nutrients from livestock, pet wastes, and faulty septic systems.   

According to the USEPA, nonpoint source pollution is the leading cause of 
groundwater pollution in the United States.  Because individual entities may not be readily 
identified as the source of contaminants, regulatory controls are difficult to implement.  In 
fact there is currently a great deal of debate regarding the ability or authority of federal and 
state governments to regulate contaminates from nonpoint sources.   
 

Legislative history strongly reinforces the idea that nonpoint sources of pollution are 
to be treated differently than point sources.  The USEPA is broadly interpreting the CWA 
and its various amendments to give them legal authority to regulate or promote mitigation of 
nonpoint source pollution.  The original CWA began with Section 208 which was an 
incentive grant process for funding wastewater treatment plans.  But in 1987, Congress 
recognized Section 208 to be inadequate to address nonpoint source pollution.  At that point, 
Congress created a separate section of the CWA, Section 319, to apply to nonpoint sources 
rather than linking nonpoint source control to the existing point source permit system.   
 

Today, Section 319 is the primary incentive-based nonpoint source control section of 
the CWA.  It is a grant program that states can use to adopt nonpoint source contamination 
management programs.  IEPA receives Section 319 funding through USEPA and administers 
the program within the state.  Projects must address water quality issues relating directly to 
nonpoint source pollution.  Funds may be used for the implementation of watershed 
management plans including the development of information/education programs and for the 
installation of best management practices.   
 

Section 319 funding is for surface waters and watershed protection, and is not 
specifically targeted for groundwater protection.  Nevertheless, implementation of 
management practices with assistance of Section 319 funds may protect regional 
groundwater supplies.  Specifically, Section 319 funding could be used to implement best 
management practices within community well recharge areas.  USEPA administers other 
sections of the CWA to help states plan for and implement water pollution programs, which 
may include measures for nonpoint source pollution mitigation.   
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CWA Section 104 (b)(3),Water Quality Cooperative Agreements is another potential 
source of funding.  Section 104 provides grants to support the creation of unique and new 
approaches to meeting the challenges of stormwater, sanitary sewer and combined sewer 
outflows, biosolids, and industrial waste pretreatment as well as enhancing state capabilities 
to manage nonpoint source pollution.  Eligible projects include research, investigations, 
experiments, training, demonstrations, surveys, and studies related to the causes, effects, 
extent, and prevention of nonpoint source pollution.  Funding in 2000 was $19.1 million, 
nationwide. 
 

3.4.2 The Safe Drinking Water Act - The SDWA is a federal law that requires all 
public water systems to meet drinking water regulations established by the USEPA.15  
SDWA authorizes the USEPA to set standards for maximum levels of contaminants in 
drinking water and to regulate underground disposal of wastes in deep wells (i.e., injection 
wells).  In addition, the SDWA encourages states to develop and submit wellhead protection 
programs aimed at protecting surface and subsurface areas surrounding a well or well field 
(wellhead protection areas or WHPA) that serve as public water supplies.  SDWA delineates 
the roles and duties of state and local governments and public water suppliers in the 
management of wellhead protection.  SDWA also mandates the USEPA to prohibit 
unauthorized underground injection which in turn requires states to prepare underground 
injection control programs to protect groundwater supplies.  Among other things, each state 
program must prohibit all underground injections unless permits or rules allow such 
injections.  States must also inspect and monitor injection wells, keep records and report on 
monitoring activities.  States have primary enforcement authority to meet SDWA 
requirements, but the USEPA retains authority to bring civil actions if the state fails to act.  
 

The SDWA authorizes states to prepare source water assessments for community 
water supplies.  In Illinois, source water assessment fact sheets have been prepared for every 
public water supply. 
 

Also under the SDWA, states may use a certain portion of funds from the Drinking 
Water State Revolving Fund (DWSRF) for source water protection efforts including loans for 
the purchase of land and conservation easements.  For example, the State of Delaware is 
planning to use DWSRF to set up two low-interest source water protection loan funds.  One 
fund will provide loans for voluntary, incentive-based community source water protection 
measures such as agricultural resources management to minimize contaminated runoff.  The 
second will provide loans to acquire land or easements to protect drinking water sources.  
 

Section 1424 (e) of the SDWA created the Sole Source Aquifer (SSA) program.  
Under the program, the USEPA may designate an aquifer as the “sole or principal source” if 
it supplies a community with more than 50 percent of its drinking water supply.16  SSAs may 
have no alternative drinking water source(s) that could physically, legally and economically 
                                                 
15  42 USC sec. 300. 
16  40 CFR pt. 19. 
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supply all those who depend upon the aquifer for drinking water.  Designation of a SSA 
typically begins with a petition to USEPA by a local group that is interested in protecting 
water quality in the aquifer.  Currently, there are 70 designated SSAs in the United States.    
 

The primary purpose of SSA designation is to require the USEPA to review federally 
funded projects planned for an area and to determine a project’s potential for contaminating a 
SSA.  Based on this review, federal financial assistance may be withheld if the USEPA 
determines that a project may contaminate an aquifer.  Federal funds may be used to modify 
projects to ensure that they will not contaminate the aquifer.  A number of projects, including 
those with financial assistance from the Federal Highway Administration (FHA) Department 
of Housing and Urban Development (HUD), and USDA have been modified as a result of 
review under the SSA program.  The SSA program is not intended to inhibit or stop 
development of landfills, publicly owned treatment works or public facilities financed with 
non-federal funds.  Furthermore, the SSA program is not linked to other federal 
environmental regulatory or remedial programs, except where federal financial assistance is 
committed in a designated SSA.  An added benefit of SSA designation is that it may increase 
community awareness regarding the use, value and vulnerability of local aquifers, which in 
turn helps build support for developing and implementing various groundwater protection 
efforts.  Currently, there are no SSAs in Illinois.  The petition process is lengthy and gaining 
approval may be difficult.  
 

Sustainable Development Challenge Grants (SDCG) are also authorized by the 
SDWA and administered by the USEPA.  These grants are intended to initiate community-
based projects that promote environmentally and economically sustainable development.  
The program encourages partnering among community, business and government entities to 
work cooperatively to develop flexible, locally oriented approaches that link environmental 
management and quality of life activities with sustainable development and revitalization.  
The SDCG program “challenges” communities to invest in a sustainable future that will link 
environmental protection, economic prosperity, and community well being.  Grants are 
intended to (1) catalyze community-based projects; (2) build partnerships that increase a 
community’s capacity to take steps to ensure long term ecosystem and human health, 
economic vitality, and community well-being; and (3) leverage public and private 
investments to enhance environmental quality by enabling community efforts to continue 
beyond the period of funding.  Throughout the United States, 45 grants were awarded in 
2001 that ranged from $28,000 to $200,000. 
 

3.4.3 The Conservation Reserve Program (CRP) and Environmental Quality 
Incentives Program (EQIP) - The USDA administers incentive-based conservation 
programs through the Consolidated Farm Services Agency (CFSA) and Natural Resources 
Conservation Service (NRCS) that may help control or reduce nonpoint source pollution 
from agriculture, forestry and urban sources. The CRP is a voluntary program that offers long 
term rental payments and cost-share assistance to establish long term, resource-conserving 
cover (i.e., vegetative growth) on environmentally sensitive cropland or, in some cases, 
marginal pastureland.  Environmentally sensitive cropland may include wellhead protection 
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areas.  Protective cover may protect and improve surface and groundwater quality by 
reducing agricultural chemical use near wellheads.  Illinois farmers may enroll cropland in 
the CRP if land is within 1,000 feet of a public well.  Farmers must agree to establish and 
maintain permanent cover for the length of the contract; typically 10 to 15 years.  The Soil 
Conservation Service and the Agricultural Stabilization and Conservation Service administer 
the program. 
 

Authorized by the Food, Agriculture, Conservation and Trade Act of 1996, the EQIP 
provides a single, voluntary conservation program for farmers and ranchers to address 
“significant natural resource needs and objectives”.  USDA and NRCS administer the 
program.  Nationally, it provides technical, financial and educational assistance with half of 
EQIP funds targeted at livestock-related natural resource concerns and the other half to more 
general conservation priorities.  EQIP is available primarily in priority areas where there are 
significant natural resource concerns and objectives. 
 

3.4.4 Other Major Federal Legislation Affecting Management of Groundwater 
Quality - Several other notable federal laws provide for groundwater protection.  The 
Resource Conservation and Recovery Act (RCRA) regulates storage, transport, treatment and 
disposal of solid and hazardous wastes to prevent contaminants from leaching into 
groundwater from municipal landfills, underground storage tanks, surface impoundments and 
hazardous waste disposal facilities.  The Comprehensive Environmental Response, 
Compensation, and Liability Act (i.e., the “Superfund” Law) authorizes the federal and state 
governments to clean up contamination caused by chemical spills or hazardous waste sites 
that could or already pose a threat to the environment.17  Amendments to 1986 Superfund 
legislation included provisions that authorized citizens to sue violators of the law and to 
establish “community right-to-know” programs. 
 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) authorizes the 
USDA to control the availability of pesticides capable of leaching into groundwater.  The 
USDA enforces FIFRA by establishing procedures for classifying, registering, monitoring 
and disposing of pesticides.  In addition, the USDA ensures that commercial pesticide 
applicators are trained and licensed.  The Toxic Substances Control Act (TSCA) authorizes 
the USEPA to require manufacturers and processors of chemicals to conduct and report 
results of tests to determine the effects of potentially dangerous chemicals on living things.  
Based on test results and other information, USEPA may regulate the manufacture, 
importation, processing, distribution, use and/or disposal of any chemical that presents an 
unreasonable risk of injury to human health or the environment.   
 

                                                 
17  In December 1981, the City of Rockford, IL shut off two municipal wells with combined capacities of 7.5 

million gallons per day because of contamination by volatile organic compounds.  To replace them, the city 
had to drill five new wells into deeper and less productive aquifers.  Each new well cost $1.5 million.  The 
city also had to replace several hundred private wells with piped water connections at a cost of $4 million.  
Fortunately for the City, some of the costs were covered by the Superfund program. 
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The Housing and Community Development Act of 1974, Title I authorizes 
Community Development Block Grants, which are administered by HUD.  This program is 
intended to develop viable urban communities by providing decent housing and a suitable 
living environment and by expanding economic opportunities.  Recipients may initiate 
activities directed toward neighborhood revitalization, economic development, and provision 
of improved community facilities and services.  Specific activities may include acquisition of 
real property, relocation, and demolition, rehabilitation of structures, and provision of public 
facilities and improvements, such as new or improved water and sewer facilities.  Entitlement 
Grants are available to central cities within a Metropolitan Statistical Area (MSA), other 
cities with population greater than 50,000 in the MSA and urban counties of at least 200,000 
(excluding population in the entitlement cities). 
 

Tables 2 and 3 present some important programs and/or funding sources that may 
assist McHenry County in implementing a groundwater management plan.  It should be 
noted that lack of grant monies targeted directly at groundwater management is the most 
cited reason for limited efforts at undertaking a more comprehensive resource-based 
approach.18  Appendix A presents a comprehensive list of governmental and non-
governmental funding sources for watershed protection indexed by title of source, agency or 
department and enabling statute. 
 

                                                 
18  Supra note 2. 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 2 

 
Potential Funding Sources for Groundwater 

 
Program Purpose, Authority and Administration 
Section 104 Grants - Water 
Quality Cooperative 
Agreements 

Grants are provided to support the creation of unique and new approaches to 
meeting stormwater, sanitary sewer, and combined sewer outflows, biosolids 
and pretreatment requirements.  
Authorized by the CWA, and administered by the USEPA Office of 
Wastewater Management and IEPA. 

Section 319 - Nonpoint 
Source Implementation 
Grants 

Nonpoint source pollution reduction projects may be used to protect source 
water areas and the general quality of water resources in a watershed.  
Authorized by the CWA and administered by USEPA Office of Wetlands, 
Oceans and Watersheds Nonpoint Source Control Branch and IEPA.  

Sustainable Development 
Challenge Grant (SDCG) 

Grants are intended to initiate community-based projects that promote 
environmentally and economically sustainable development.   
Authorized by the CWA, SWDA, Resource Conservation and Recovery Act 
and various other statutes.  Administered by the USEPA, SDCG Office of the 
Administrator, and IEPA.  

Conservation Reserve 
Program (CRP) 

CRP is a voluntary program that offers long-term rental payments and cost-
share assistance to establish long-term, resource-conserving cover on 
environmentally sensitive cropland or, in some cases, marginal pastureland.  
The protective cover reduces soil erosion, improves water quality and 
enhances or establishes wildlife habitat. Illinois farmers may enroll cropland 
in the CRP, if land is within 1,000 feet of a public well. 
Authorized by the Food Security Act of 1985, and administered by local Farm 
Service Agency Office (Illinois contact 217-241-6600).  

Environmental Quality 
Incentives Programs (EQIP) 

Provides a single, voluntary conservation program for farmers and ranchers to 
address significant natural resource needs and objectives. EQIP is available 
primarily in priority areas where there are significant natural resource 
concerns and objectives. 
Food, Agriculture, Conservation, and Trade Act of 1996 Administered by 
local or state NRCS office. (Illinois contact 217-398-5267).  

Community Development 
Block Grants 

Provides grants for economic development and improved water and sewer 
facilities.  Authorized by the Housing & Community Development Act of 
1974. Administered by HUD. 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 3 

 
Summary of Major Federal Legislation Relevant to Groundwater Quality 

 
Statute Summary 
Safe Drinking Water Act 42 
(42 USC 300f-300j) 

Sets primary and secondary drinking water standards. Establishes monitoring and reporting 
requirements of drinking water. Establishes wellhead protection programs.  Designates areas 
that rely on a single aquifer for their water supply (i.e., Sole Source Aquifers).  Regulates well 
injection of liquids and liquid wastes into the groundwater. 
Established the Drinking Water State Revolving Fund (DWSRF) for source water protection 
efforts, including loans for the purchase of land for conservation easements to protect source 
water supply.  
Established the Sole Source Aquifer (SSA) of program - Section 1424 (e).  The USEPA may 
designate an aquifer as the “sole or principal source” if it supplies a community with more 50 
percent of its drinking water supply. 
Authorized Sustainable Development Challenge Grants - Section 1442(a) - to initiate 
community-based projects that promote environmentally and economically sustainable 
development.  

Clean Water Act (33 USC. 
1251-1387) 

Sets water quality standards for all bodies of surface water and groundwater.  Limits the 
amount of industrial wastes that may be discharged into rivers, lakes, and streams. 
Established Nonpoint Source (NPS) Implementation Grants - Key incentive-based NPS grant 
program for states (Section 319).  Funds are channeled through IEPA. 
Established Water Quality Cooperative Agreements - Section 104 (b)(3).  Provides grants to 
support creation of unique and new approaches to water quality management. 

Resource Conservation and 
Recovery  
(42 U.S.C. 6901)  

Gives EPA power to protect all groundwater sources from hazardous waste.  Regulates the 
generation, storage, transport, treatment, and storage of hazardous wastes. 

Comprehensive 
Environmental Response, 
Compensation and Liability 
42 (USC. 9601-9675) 

Authorizes funding to clean existing hazardous waste sites that pose a threat to surface or 
groundwater.   

Toxic Substances Control 
Act (15 USC. 2601) 

Regulates handling and disposal practices of toxic waste. 

Federal Insecticide, 
Fungicide and Rodenticide 
Act (7 USC 136-136y) 

Establishes procedures for classifying, registering, monitoring and disposing of pesticides.  
Ensures that commercial and private applicators of pesticides are trained and licensed. 

Food, Agriculture, 
Conservation, and Trade Act 
of 1996 (P.L. 101-624) 

Authorizes Conservation Reserve Program (CRP)-Voluntary program offering long-term 
rental payments and cost-share assistance to establish long-term, resource-conserving cover 
(i.e., vegetation growth) on environmentally sensitive cropland or marginal pastureland.  
Environmentally sensitive cropland may include wellhead protection areas.  Administered by 
the State Soil and Water Conservation District.  

Food Security Act of 1985 
(P.L. 99-198) 

Environmental Quality Incentives Program (EQIP)-Provides single, voluntary conservation 
program for farmers and ranchers to address significant natural resource needs and objectives.  
Administered by state Natural Resource Conservation Service (NRCS) offices.  
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3.4.5 Examples of Communities Utilizing Federal Programs for Groundwater 
Protection - While federal grants are a potential source of funding, applying for them may be 
costly and time-consuming.  It requires trained staff to identify and assess grant opportunities 
and submit detailed grant applications, which may often take months for the awarding 
organizations to process and award.  Even then, because of competition for a limited pool of 
funds, state and local governments and other recipients may find it difficult to acquire 
funding for many projects.  Nevertheless, federal programs have been instrumental in 
supporting groundwater-management programs in other communities.   
 

 Presque Isle County and Alpena County, Michigan 

Presque Isle County and Alpena County in Michigan are excellent examples of 
communities that have utilized Section 319 funds for groundwater protection.  Both counties 
overlay a geological formation referred to as a karst aquifer.  A karst aquifer is formed from 
limestone, dolomite or gypsum dissolving into solution, and is characterized by sinkholes, 
caves and underground drainage.  Through these open channels, water can move very rapidly 
from the surface to the groundwater.  This unusual feature makes drinking water more highly 
susceptible to contamination from surface activities.  Since much of the 284,000-acre 
sensitive area relies on private wells that are drilled directly into the karst, any contamination 
of the water could cause serious environmental health risks. 
 

Both communities implemented The Karst Aquifer Protection Project (Project), 
which was the first in the state to include protection of groundwater as an essential element 
of nonpoint source pollution prevention through the Section 319 program.  The Presque Isle 
County Soil Conservation District Office, with support from the Michigan Department of 
Environmental Quality, initiated the Project.  The overall goal was to protect the region’s 
drinking water by improving public awareness of connections between land use practices and 
groundwater quality.  The area covered by the Project is largely rural and historically 
skeptical of government.  Property owners were concerned that the program may lead to 
regulation, or that program representatives entering their property may identify alleged 
environmental violations or other problems that could lead to enforcement actions.  In 
addition, the area includes many farms that have been passed down through the generations, 
and some are against changing farming practices that have been used for years.  Increased 
research and communication efforts were necessary to help persuade landowners of the 
benefits they, as well as the community, could accrue if changes are implemented.  
 

To address concerns about government intrusion, local leaders, including elected and 
appointed officials, were required to take the lead in advancing the program.  The creation of 
a Steering Committee in April 1995 assisted in gaining community acceptance.  Membership 
on the Committee included: community volunteers and recruits; representatives of local, state 
and federal government; and members of the Michigan Karst Conservancy.  Participation by 
community members has been instrumental in the Project’s success.  
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The Project opened with a geological information survey to identify possible sources 
of groundwater contamination in sensitive areas.  The Committee and Soil Conservation 
District launched an awareness program to promote community understanding of the 
project’s purpose and value.  In 1996, findings were summarized in a report with 
recommendations.  The project targets farmers and landowners in designated “sensitive 
areas” and requests that they participate in a voluntary program to implement resource-
management initiatives.  The Conservation District provides funding.  Farmers are funded for 
up to 75 percent of the costs to implement conservation practices, while other landowners 
receive 50 percent of their costs.  As of October 1998, the Project had installed two cost-
share projects, filter strips to protect sinkhole features, and had plans for three more.  The 
project also partially funded installation of two private water supplies to replace 
contaminated supplies. 
 

The District publishes a newsletter providing general public information on the 
Project.  The Project will also include cost-share-supported fencing of a major sinkhole to 
prevent trash dumping which has plagued the area in the past and construction of an erosion 
control structure to prevent runoff into another sinkhole. 
 

 Lockport Township, Michigan  

Historically, Lockport Township has been served primarily by private wells.  
However, in the early 1970s, two main wells were built to serve as the main sources of water 
for the township.  The main wells serve an unincorporated area with about 900 customers.  
When the two main wells were built, a large number of private wells remained that were no 
longer needed.  In order to seal as many of these abandoned wells as possible, the township 
applied for and secured two Community Development Block Grants. The grants, totaling 
$200,000, came from the Will County Community Development Department and the United 
States Department of Housing and Urban Development.  The grants allowed wells to be 
sealed at no cost to the homeowners.  In Phase I of the effort, licensed water well contractors 
bid to seal abandoned wells for 56 homeowners who had agreed to participate.  Phase II of 
the effort sought to encourage more homeowners to seal their abandoned wells, which 
entailed educating the public on the environmental and safety risks of abandoned wells.  
Overall, the project resulted in the closure of 160 abandoned wells.  Lockport Township is 
currently seeking additional funds to seal several more wells. 
 
    3.5 State Framework for Groundwater Protection 

Federal laws tend to focus on mitigating potential sources of groundwater 
contamination on a national basis.  They provide a general framework and, in some cases, 
funding through the USEPA or USDA, but as noted previously, federal agencies generally 
provide functional or administrative roles.  Actual implementation of federal programs is 
usually conducted by state agencies in cooperation with local governments.   
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Groundwater protection at the state level is not uniform.  Some states have 
comprehensive programs to monitor and mitigate groundwater contamination, while others 
do not.  There is a lack of comprehensiveness resulting in part from the fact that the quantity 
and quality of groundwater vary greatly from state to state.  It also reflects regional 
socioeconomic differences because protection of aquifers in some regions may require 
changing, halting or preventing some types of industrial recruitment and development.   
 

Almost every state and territory is authorized to administer the SDWA.  Any 
authorized state may issue variances from the national primary drinking water regulations if 
background levels of water entering public water systems make it impossible to meet the 
SDWA regulations, and if the supplier has employed the best available technology.  States 
may also exempt any public water system from national regulations for any compelling 
reasons, including economic factors.  In such a case, states must establish a compliance 
schedule for the public water system in question.   
 

States are required to develop wellhead protection programs under the SDWA, and 
many regulate the use of agricultural chemicals and USTs.  Beyond that, states have taken 
several different approaches to groundwater management.  Actions include setting standards 
by establishing maximum contaminant levels above which a body of water is considered 
contaminated, and classifying groundwater by use, with stricter standards set for a water 
supply used for drinking water than a water supply used exclusively for industrial processes.  
For example, some states have established land use management guidelines that help to 
safeguard drinking water supplies, and some have established funds to help local 
jurisdictions implement groundwater protection programs.  
 

State environmental laws tend to follow the structure of federal laws.  In some cases, 
states will enforce national regulations assuming the USEPA agrees that their program is 
strong enough.  States may also regulate certain activities the federal government does not.  
For example, states and in particular local governments may use land use regulations to 
affect facility siting, construction and other activities.  
 

The following subsections present a discussion of Illinois’ groundwater protection 
policies. 
 

3.5.1 The Illinois Groundwater Protection Act - In 1987, the Illinois General 
Assembly adopted what is the most comprehensive Illinois law regarding groundwater 
quality to date:  the Illinois Groundwater Protection Act (IGPA).19  From the perspective of 
establishing a groundwater management framework, the IGPA is critical as it defines 
regulatory measures available to protect water and outlines the administrative, planning, and 
regulatory roles of state and local agencies and groups.  Stipulations of the IGPA will serve 
as the foundation of any regulatory measures that McHenry County may decide to impose 
through local ordinances.  
 
                                                 
19  525 ILCS 55. 
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3.5.2 Regulatory Provisions of the IGPA - Regulatory mandates of the IGPA 
include technology controls on well design and construction and setback zones to protect 
groundwater from land uses that may contaminate water.  In addition, the IGPA requires the 
Illinois Pollution Control Board (IPCB) to establish and codify criteria for groundwater 
quality.20  The IPCB compiled and adopted groundwater quality standards in 1991.  These 
standards set allowable concentrations for contaminates in groundwaters used for human 
consumption and other important purposes.  The standards also specify procedures that 
should be used for monitoring and analyzing groundwater quality.  The IEPA enforces 
groundwater quality standards.   
 

The IGPA classifies wells based on the number of people that a well supplies and its 
level of service.  Community and non-community wells both have at least 15 service 
connections or serve 25 persons at least 60 days a year.  Community and non-community 
wells are both considered public water systems.  The distinction is that a community well 
serves residents, while a non-community well provides water for non-residents (e.g. 
restaurants, campgrounds, offices and schools).  Non-public wells are classified as private 
and semiprivate.  A private well serves an owner-occupied single family dwelling, while 
semiprivate is not public but provides for more than one single-family dwelling.  The IEPA is 
charged with regulating community wells.  The Illinois Department of Public Health (IDPH) 
is responsible for regulating non-community, semi-private and private wells.   
 

 Setback Zones 

Every community well is required to have a minimum setback zone that restricts 
certain land uses near the well.21  Minimum zones provide buffers between the wells and 
potential primary and secondary sources or routes of contamination, and restrict construction 
of new wells near potential sources and routes of contamination.  Primary sources are 
facilities that store large amounts of hazardous materials and any amount of hazardous waste.  
Secondary sources of contamination include facilities that store smaller amounts of 
hazardous materials such agricultural chemical facilities, storage sites for de-icing salt, 
wastewater treatment facilities, and petroleum storage tanks (above or underground).  
Potential routes and pathways for contaminants consist of abandoned wells, drainage wells 
and sand or gravel mining operations.  
 

Minimum setback zones for community wells are either 200 or 400 feet.  If the IEPA 
designates the well as “vulnerable” due to its depth or nature of the aquifer, the minimum 
setback zone is 400 feet.  New potential sources or routes of contamination may not locate 
within a minimum setback zone.  Some existing contamination sources and routes are 
allowed to remain within the setback zone, but they must meet technical criteria regulations 
including monitoring requirements.  Minimum setback zones are mandatory for all public 
wells and are enforced by the IEPA.  Maximum setback zones around a community well may 

                                                 
20  35 Ill. Adm. Code 620 
21  Setback rules may be found in 35 Ill.  Adm. Code 615, 616, 671. 
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be as large as 1,000 feet.  Maximum zones allow well owners, state, county or municipal 
governments to regulate land use beyond the required minimum setback zone.  Establishing 
maximum zones is a voluntary process by a county or municipality. 
 

It should be noted that regulations differ depending upon the source and routes of 
contaminants and whether potential contaminant sources are primary or secondary.  In 
addition, regulations are less stringent in the maximum setback zone than in the minimum 
setback zone.  The IEPA may assist a community in determining the radius of a setback zone 
by identifying a well’s zone of influence.22 
 

Table 4 summarizes land use regulations in setback zones.  Communities may request 
assistance from the IEPA and ISWS in establishing maximum setback zones.  In McHenry 
County, a number of municipalities have established maximum setback zones for community 
wells.  
 

 Regulated Recharge Areas 

The IGPA authorizes the establishment of “regulated recharge areas”.  A regulated 
recharge area is an area that needs extra protection to prevent groundwater and public well 
water contamination.  The IEPA or any private party may petition the IPCB to establish a 
regulated recharge area.  Boundaries of these areas can be independent of political 
borderlines and can be based instead on aquifer boundaries.   
 

The IPCB approves the determination of a regulated recharge area’s boundary.  The 
IPCB is directed by law to, “…only promulgate a regulation which establishes the boundary 
for a regulated recharge area if the Board makes a determination that the boundary of the 
delineated area is drawn so that natural geological or geographic features contained therein 
are shown to be highly susceptible to contamination over a predominant portion of the 
recharge area”.23  Typically, a detailed hydrologic analysis such as those performed for 
groundwater protection needs assessments are necessary to provide sufficient evidence to 
delineate a regulated recharge area.  
 

 Regulation of Underground Storage Tanks 

The IGPA regulates USTs, including farm tanks that are not covered by other 
statutes.  The Office of the State Fire Marshal (OSFM) is responsible for regulating daily 
operation and maintenance of UST systems and is authorized to register tanks, license tank 
installation, and monitor compliance with leak prevention and detection. 

                                                 
22  As discussed in Section 2 of this report, the zone of influence refers to the area of an aquifer from which a 

well draws water. In addition, a recharge area is the portion of a drainage basin in which water flows through 
soil into the water table. 

23  415 ILCS 5/17.4(b) 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 4 

 
Land Use Regulations in Groundwater Setback Zones for Community Wells in Illinois 

Land Use Regulations Within Minimum 
Setback Zone 

Regulations Within Maximum Setback 
Zone 

On-Site Landfill Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination. 

On-Site Land Treatment Unit Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination.  If not a primary source, 
must meet requirements for design, 
inspection, operation and groundwater 
monitoring. 

On-Site Surface 
Impoundment  

Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination.  If not a primary source, 
must meet requirements for design, 
inspection, operation and groundwater 
monitoring.   

On-Site Waste Piles (except 
sludge from water or 
wastewater treatment) 

Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination. If not a primary source, 
must meet requirements for design, 
inspection and operation. 

Underground Storage Tanks 
Containing Special Waste  

Must meet design and operation 
requirements. 

Must meet design and operation 
requirements. 

Pesticide or Fertilizer Storage 
and Handling Units 

Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination.  If not a primary source, 
must meet requirements for design, 
inspection, operation, and groundwater 
monitoring. 

Road Oil Storage and 
Handling Units  
(greater than 25,000 gallons 
in storage) 

Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination. If not a primary source, 
must meet requirements for design, 
inspection, and operation. 

Indoor De-Icing Agent 
Storage and Handling Units 
Indoor (greater than 50,000 
pounds in storage) 

Prohibited if considered a primary 
or secondary source of 
contamination. 

Prohibited if considered a primary source 
of contamination. If not a primary source, 
must meet requirements for design, 
inspection, and operation. 

Outdoor De-Icing Agent 
Storage Units (greater than 
50,000 pounds in storage) 

Prohibited. Prohibited.  
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 Water Well Construction Code Provisions of the IGPA 

IGPA amended the Illinois Water Well Construction Code by requiring the IDPH to 
regulate all water wells except community wells.  IDPH is required to adopt and amend rules 
and regulations for well location and construction.  This code requires a 200-foot setback 
between potential contamination sources and wells.  It also includes new standards for well 
construction, location and abandonment.   
 

IDPH regulates new wells through the licensing of drilling contractors and issuing 
permits for each individual well.  When a new well is constructed, the drilling permit must 
identify any potential contamination sources within 200 feet.  If a new or existing well is 
found to be contaminated, the contaminants source owner or operator must provide an 
alternative source or a mutually agreed upon remedy to protect public health.  Costs of 
providing alternative supplies are incurred by those responsible for contamination.  Because 
of the imminent dangers posed by abandoned wells, the code states that wells must be sealed 
within 30 days of abandonment.  In most of the state, including McHenry County, the IDPH 
has delegated enforcement to the county health departments, which includes the 
responsibility for the inspection, permitting and sampling of community and non-community 
wells. 
 

3.5.3 Administrative and Planning Provisions of the IGPA - In addition to 
regulatory mandates, the IGPA created administrative responsibilities for various state 
agencies in Illinois, particularly in the form of technical assistance, public information and 
education.   
 

 Well Site Surveys 

The IEPA conducts site surveys of all community wells in Illinois.  Surveys include 
land-use information, geological information, aerial photographs, topographic maps, 
identification of known potential sources and routes of contamination, and a physical history 
of water wells.  This information is very useful in identifying potential sources of 
contamination for community wells and establishing appropriate setback zones.  
 

 Groundwater Protection Needs Assessment 

As funding permits, the IEPA, ISWS and Illinois State Geological Survey (ISGS) can 
assist counties and municipalities prepare groundwater protection needs assessments.24 
Alternatively, communities may prepare an assessment independently so long as procedural 
regulations are followed.  A needs assessment identifies potential contamination activities 
and regional recharge areas.  In addition, it outlines actions that the community may take to 
protect the water supply.  If a municipal population is less than 5,000 or a county population 
is under 25,000, local representatives may request that the IEPA perform a hazard review.  A 
                                                 
24  Both surveys are part of the Illinois Department of Natural Resources. 



3-17 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

hazard review is a scaled-down version of a groundwater protection needs assessment.  It 
includes recharge area maps combined with local zoning maps, as well as an identification of 
existing potential sources and routes of contamination.   
 

Establishment of countywide setback areas combined with zoning ordinances is a 
means to safeguard wellheads and recharge areas.  In planning setback zones, a county or 
municipality can petition the IEPA to conduct a groundwater protection needs assessment, or 
it can be prepared independently.25  If funds are available, IEPA may analyze geologic 
conditions, inventory potential primary and secondary sources of contamination, and assess 
risks of contamination from these sources.  The assessment will also determine the zone of 
influence (i.e., the zone from which the well draws its groundwater) for community wells.  
Having this information will enable the county to identify and validate problems and critical 
areas, and thus potentially establish a “groundwater protection area” (GWPA) where setback 
zones may be applied.26  Additional detailed information regarding the preparation of needs 
assessments is attached as Appendix B.  
 

 Education 

The Illinois Department of Natural Resources (IDNR) Office of Research and 
Planning coordinates a groundwater education program that includes printed and audiovisual 
materials, groundwater models, exhibits, curriculum activities for schools, a speaker’s 
bureau, and educational grants.  
 

 Groundwater Research and Monitoring 

In cooperation with the USGS and ISGS, the IEPA is providing data regarding the 
quality of drinking water throughout the state as part of its Source Water Assessment 
Program (SWAP).  SWAP is a proactive approach aimed at protecting groundwater supplies 
by increasing public awareness of present and potential contaminants that may impair 
drinking-water quality.  The primary components of SWAP are (1) identification of areas that 
supply drinking water, (2) inventory of potential sources of contamination and (3) 
determination of the susceptibility of drinking water sources to contamination and informing 
the public of the assessment results.  SWAP assessments are currently being conducted for 
1,800 public surface and groundwater supplies in Illinois including McHenry County and 
more than 4,100 non-community water supplies.  Assessments will describe sources of 

                                                 
25  The IEPA, ISWS, and ISGS have developed a Groundwater Protection Needs Assessment Guidance 

Document. The Illinois Rural Water Association and others are continuing to use this document to provide 
technical assistance to communities. Since the guidance was developed, several communities have utilized it 
to conduct comprehensive assessments. 

26  In Central Illinois, Tazewell County followed a local approach to protecting its groundwater, rather than 
resorting to state regulations. In 1995, they adopted the Tazewell County Groundwater Protection Area 
Ordinance. The ordinance: 1) established setback zones within different zones of its groundwater protection 
area  2) created requirements that persons storing large amounts of potential groundwater contaminant 
obtain a permit and 3) established groundwater overlay zones. 
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drinking water (surface water, groundwater, or both) characteristics of community water-
supply wells and/or intakes, source water quality, finished water quality, potential sources of 
contamination, susceptibility to potential contamination and surface water and/or 
groundwater protection efforts.   
 

The Illinois Conservation Enhancement Act authorizes two potential funding sources 
to assist in this effort:  the Save Illinois Topsoil Program and the Illinois Natural Resource 
Enhancement Program.27  Both programs are extensions of the federal Conservation Reserve 
Program and allow eligible producers to take marginal agricultural land out of crop 
production or pasture to protect soil and water quality.  IDNR oversees both programs. 
 

The IGPA authorized IEPA to establish several coordinating institutions to review 
groundwater policy and implementation efforts throughout the state.  The Interagency 
Coordinating Committee on Groundwater (ICCG), chaired by the IEPA Director, has 
representatives from state agencies that have a role in groundwater issues.  The second group, 
Groundwater Advisory Council (GAC), is composed of nine public members appointed by 
the governor.  Members of the GAC serve three-year terms and assist in efforts to protect 
resources by reviewing, evaluating and making recommendations regarding state laws and 
regulations for groundwater protection, groundwater research, data collection and analyses, 
and implementation of the IGPA. 
 

The IEPA is responsible for establishing regional groundwater planning committees 
in high-priority areas.  Planning committees promote and coordinate regional groundwater 
protection activities and include representatives from state and local government, public 
water supplies, businesses and the general public.  The Northern Groundwater Protection 
Planning Committee (NGPPC) facilitates planning activities for McHenry, Winnebago and 
Boone Counties.  Two main goals identified by the committee include public education and 
local government assistance.  In McHenry County, the committee has held public forums to 
discuss groundwater issues and sponsored several educational forums for the county’s 
citizens.  The NGPPC also works with local governments and water suppliers to assist in 
groundwater protection programs.  Planning efforts of the committee will continue, and they 
should serve as a valuable resource for McHenry County in its planning efforts.  The City of 
Pekin’s (Tazewell County, Illinois) proactive groundwater management program has become 
a state and national example of successful groundwater protection efforts at the local level, 
due in part to the assistance of the Central Groundwater Protection Planning Committee 
(Appendix C). 
 

Tables 5 and 6 summarize major state laws and agencies that may affect management 
of groundwater quality. 

                                                 
27  505 ILCS 35 
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 5 

 
Primary State Agencies Involved in Groundwater Protection 

Agency Function(s) 
  

Illinois Environmental Protection 
Agency (IEPA) Division of Public Water 
Supplies  
Groundwater Section  
1021 North Grand Avenue  
Springfield, IL 62794  
(217) 785-4787 

Regulatory: Establishes criteria for minimum and maximum 
setback zones for community wells.  Confirms the technical 
adequacy of maximum setback zones, which communities (i.e., 
county or municipal governments) establish.  Oversees and 
administers technology control regulations that affect technology 
used at potentially contaminating land use sites.  Requires all 
community wells to be monitored for contamination and maintains 
monitoring records.   
Administrative: Conducts surveys of all community wells in 
Illinois. Helps communities conduct groundwater protection needs 
assessments. Will assist in determining five-year capture zone for 
community wells that draw water from unconfined aquifers.  
Conducts hazard review for smaller communities.  Administers 
minimal hazard certification program that exempts certain land use 
sites from technology control regulations.  Voluntary pollution 
prevention program. May be able to send an environmental 
engineer or technical assistant to potentially hazardous land use 
sites near community wells.  
Planning and Policy: Established regional groundwater planning 
committees in high-priority areas.  
 

Illinois Pollution Control Board  
100 W. Randolph St. 11-500  
Chicago, IL 60601  
(312) 814-3620 

Regulatory: Sets groundwater quality standards for Illinois. 
Authorized to approve or disapprove regulations, variances, and 
enforcement orders proposed by the IEPA.  The court considers 
only the Board’s records when appeals are made to the court 
system. Establishes regulations that affect technology employed at 
potentially contaminating land use sites. 
Administrative: Establishes regulated recharge areas around 
community wells that need more protection than may be provided 
by the maximum 1,000-foot setback zone. 
 
Regulatory:  Regulates construction of water wells (public and 
private) by working through local health departments.  Requires 
permits for construction of all private and semi-private drinking 
water wells. Via IEPA, establishes minimum setback zones for 
drinking water wells from potential sources of contamination.  
Administrative: Monitors water quality in non-community public 
wells. 

Illinois Department of Public Health  
Division of Environmental Health  
525 W. Jefferson St.  
Springfield, IL 62761  
(217) 782-5830  
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Agency Function(s) 
  

Illinois Department of Natural Resources 
(IDNR)  
Office of Research and Planning  
325 W. Adams St.  
Springfield, IL 62704  
(217) 785-2800 
 

Administrative:  Offers educational programs and materials on 
groundwater protection. The IDNR may also provide references to 
appropriate agencies for issues relating to groundwater.  

IDNR-Illinois State Water Survey  
Office of Groundwater Information  
2204 Griffith Dr.  
Champaign, IL 61820  
(217) 333-8431  

Administrative and Planning:  Conducts research on all aspects of 
water and assists communities with water supply needs. The ISWS 
maintains a collection of over 300,000 water well construction 
reports, geographically indexed.  Publishes a series of reports 
covering all aspects of public groundwater supplies for each county 
in Illinois.  Provides water testing services and consultation on well 
production.  
 

IDNR-Hazardous Waste Research  
and Information Center  
One E. Hazelwood Dr.  
Champaign, IL 61820  
(217) 333-8940 

Administrative and Planning: Provides educational materials and 
technical assistance in reducing, recycling and disposing of 
hazardous wastes.  May send an environmental engineer or 
technical assistant to potentially hazardous land use sites near 
community wells.  Specialists may recommend ways to reduce 
hazardous waste.  
 

IDNR-Illinois State Geological Survey  
615 E. Peabody Dr.  
Champaign, IL 61820  
(217) 333-5851 

Administrative and Planning: Education and research.  Conducts 
groundwater research and assists communities studying the 
geological aspects of their water supply needs.  Maintains a library 
of over 400,000 well records, providing subsurface information 
throughout the state.  Prepares reports of groundwater conditions in 
selected parts of the state.  
 

Office of the State Fire Marshal  
Division of Petroleum and Chemical 
Safety  
1035 Stevenson Dr.  
Springfield, IL 62703  
(217) 785-1020 
 

Regulatory: Regulates fuel and chemical storage tanks and their 
removal. 

 
    3.6 Local Framework for Groundwater Protection  

The State of Illinois is responsible for regulating wells and potential contamination 
sources.  State efforts to protect groundwater are dispersed among numerous agencies and its 
available resources and staff assigned implement groundwater protection measures at a local 
level are limited.  As a result, county and local governments have to play an important role.   
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3.6.1 Key Laws Affecting Local Groundwater Protection - Several important state 
laws grant local government authority to establish rules to protect groundwater quality.  The 
Illinois Counties Code grants county boards the ability to “adopt and enforce ordinances for 
the necessary protection of sources of water supply”.28  County boards have authority to 
control and regulate disposal of sewage, refuse and any other wastes from any premises 
within the borders of a county, except with respect to waste management in a municipality 
that has severed itself from county jurisdiction.  In addition, county boards are authorized to 
perform a groundwater protection needs assessment, and may, by ordinance, adopt minimum 
or maximum setback zones around wellheads or recharge areas pursuant to the IGPA. 
 

County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 6 

 
Major State Laws Affecting Management of Groundwater Quality in Illinois 

 
Law  Summary 

Illinois 
Groundwater 
Protection Act 
415 ILCS 55  

Creates technology controls for well design and construction. Establishes setback 
distances for community wells. Requires development and enforcement of groundwater 
quality standards. Mandates monitoring programs to ensure groundwater quality in 
community and non-community wells.  Allows for the creation of Regulated Recharge 
Areas. Creates educational and technical assistance missions for various state agencies 
in the area of groundwater management.  Authorizes establishment of regulated 
recharge areas.   
 

Illinois Water 
Well 
Construction 
Code 415 ILCS 
30. 

Regulates siting and construction of wells.  Delineates IDPH with general supervision 
and authority over the location, construction, and modification of water wells, closed 
loop wells and monitoring wells and for the administration of this Act.  The IDPH may 
designate and use full-time municipal, district, county or multiple-county health 
departments as its agents in the administration and enforcement of this Act.   
 

 
The Illinois Municipal Code grants cities and villages authority to implement 

groundwater protection measures.29  Municipalities may regulate the construction, repair, and 
use of cesspools, cisterns and other water infrastructure; and they may regulate covering or 
sealing of wells or cisterns.  As is the case with counties, municipalities served by a 
community water supply may perform groundwater protection needs assessments and adopt 
setback zones pursuant to the IGPA.  Codes also allow cities and villages to prevent pollution 
to source waters, and to prevent unnecessary waste of water.30 
 

                                                 
28  55 ILCS 5 
29  65 ILCS 5/20 
30  35 ILCS 90 
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Land use planning is an important function authorized by state law.  In Illinois, the 
Local Land Resource Management Planning Act encourages counties and municipalities to 
develop comprehensive plans.31  These plans can be developed independently or jointly 
through intergovernmental agreements.  Plans map existing and proposed land uses to 
establish policy statements regarding future development.  From an environmental 
perspective, plans may be used to set goals and procedures to preserve and maintain the 
productivity of natural resources including groundwater.  Municipalities and counties either 
independently or jointly may adopt zoning ordinances to implement comprehensive plans.  
Once a plan is adopted, a township may object to proposed zoning changes in unincorporated 
areas and force a three-fourths majority vote of the county board to approve zoning changes. 
 

Zoning can also be used at the county and city level to regulate land use; however, 
zoning is probably best used for directing future development rather than establishing setback 
zones around existing areas.  Different zoning options and possible measures to protect 
groundwater are discussed in detail later in this study. 
 

3.6.2  County Government Roles - McHenry County currently has ordinances in 
place that address groundwater protection.  The McHenry County Department of Health 
(MCDH) is the lead agency with respect to groundwater protection at the county level.  The 
MCDH maintains ordinances that mandate minimum setback zones from wellheads as 
defined by the IGPA.  The MCDH staff provides water quality testing services for non-
community, semi-private, and private wells, and monitors activities related to groundwater 
quality such as well construction review and approval, and dissemination of well 
construction and operation rules.  The MCDH also conducts on-site inspection programs to 
help ensure the proper design, construction and operation of private wells in the county.  
 

The McHenry County Planning and Development Department (MCPDD) could play 
a role in groundwater management by establishing zoning measures to protect groundwater 
quality.  The McHenry County Soil and Water Conservation District could also assist in 
establishing recharge protection areas with support of the Conservation Reserve Program 
(i.e., conservation easements), and can provide information regarding best management 
practices to reduce nonpoint source pollution.  The McHenry County Conservation District 
(MCCD) has a responsibility for acquiring and managing undeveloped land in the county 
with a particular focus on natural areas.  MCCD could play a role in identifying or acquiring 
lands to protect groundwater recharge areas.  While the MCHD does not manage or regulate 
groundwater, MCHD is part of the county’s Staff Plan Review Committee for all land 
development in unincorporated portions of the county and its role in reviewing drainage 
system plans can impact development of land use plans for groundwater protection.   
 

Although the likelihood of serious chemical spills is small, county emergency 
response agencies (i.e., ESDA, police, and fire departments) have a role in the event that a 

                                                 
31  50 ILCS 805 
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spill does occur.  These groups have a responsibility in responding to and reporting chemical 
spills to appropriate federal and state agencies (i.e., the National Response Center and IEPA).    
 

Although mentioned previously, several regional agencies and governmental 
committees impact groundwater management.  Chicago Metropolitan Agency for Planning 
(CMAP) (formerly NIPC) is the regional planning institution for the six-county Chicago 
metropolitan area.  CMAP conducts research to support regional planning, prepares 
comprehensive land use plans and policies, and assists local governments in their planning 
efforts.  CMAP is an advisory agency with no direct regulatory role.   
 

As noted earlier, the Northern Groundwater Protection Planning Committee (NGPPC) 
facilitates groundwater planning activities for McHenry, Winnebago and Boone Counties.  
The two primary goals of the NGPPC are public education and planning assistance to local 
government.  NGPPC has held public forums to discuss groundwater issues and sponsored 
several educational forums in the county.  Any groundwater protection ordinances adopted 
by the county should be submitted to the NGPPC for their review and comment not because 
it is required, but because as a group they can provide valuable insights.  
 

3.6.3 Municipal Roles - Virtually all municipalities in the county have adopted some 
form of environmental regulation through ordinances and zoning.  Most have stormwater 
regulations, and many have adopted measures to protect wetlands.  Municipalities are also 
authorized to establish setback zones for wellheads, but they are not required to do so by law.    
 

Many communities in the county have taken substantial steps to protect local 
groundwater.  Currently, two communities in the county have enacted groundwater 
protection ordinances: Marengo adopted a groundwater protection ordinance in 1998 and 
Lake in the Hills in 2004.  In 2005, Fox River Grove developed an ordinance that controls 
the storage and use of chemicals.  The existing ordinances in Marengo, Lake in the Hills and 
Fox River Grove all regulate businesses that produce or use hazardous chemicals in their 
operations.  Copies of all three ordinances can be found in the appendices of Report 3. 
 

Additionally, in 1997, the City of Marengo formed a “Groundwater Protection Team” 
that evaluates efforts to protect and manage recharge areas that serve the city’s two public 
wells.  The team consists of representatives from several sectors of the community.  Marengo 
created an overlay zoning district requiring special permits for locating or expanding 
commercial/industrial uses in the City’s groundwater recharge areas.  The City has mapped 
their groundwater capture zones and has developed brochures for public distribution showing 
the capture zones in relation to existing land uses.  The team has held several educational 
workshops in the community and sponsored an EPA pollution prevention intern.  The Village 
of Huntley has established minimum and maximum setbacks around community wellheads.  
The City of McHenry and the Village of Cary have conducted groundwater needs 
assessments.    
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Marengo, Crystal Lake, Union and Woodstock are participating in the IEPA’s 
Wellhead Protection Program.  The program involves four elements: 1) with technical 
assistance from the IEPA, recharge areas for community wells are determined, 2) potential 
sources, routes and land use zones within recharge areas are evaluated to assess possible risks 
to groundwater, 3) a team of local stakeholders is established to evaluate and implement 
management strategies, and 4) a local emergency response plan that addresses natural 
disasters, chemical contamination and any other potential disruption to the public water 
supply is prepared.  Union, Woodstock and Crystal Lake have completed elements 1 and 2, 
while Marengo has completed all four elements.   
 

As shown in Table 7, the majority of municipalities in the county have prepared 
comprehensive plans.  Most address water supply development issues and measures to 
protect environmentally sensitive lands.  Some specifically reference groundwater protection 
and well development.  For example, one of the goals in the Comprehensive Plan for the 
Village of Barrington Hills is to “conserve groundwater supplies and protect underground 
aquifers from contamination, overuse, and misuse…encourage groundwater recharge and 
protect recharge areas”.  The Comprehensive Plan for the Village of Algonquin includes 
goals to “whenever possible” restrict development in environmentally sensitive areas 
including groundwater recharge areas.  The Comprehensive Plan for the Village of Lake in 
the Hills calls for the preservation of wetlands, floodplains and groundwater recharge areas, 
but cites the need for detailed analyses of recharge areas.  As is the case with the various city 
ordinances that address groundwater management, land use and development plans are 
fragmented between individual cities and villages.   
 

3.6.4  Roles of Businesses and Individuals - While the county and municipal 
governments have major roles in groundwater protection, individuals and businesses play an 
important part as well.  Individual homeowners in the county may protect groundwater by 
ensuring proper disposal of household hazardous wastes.  All businesses have a role in 
adhering to state and local ordinances that specify actions to protect groundwater.  However, 
of particular note are property and homeowners associations.  These groups are becoming 
increasingly responsible for groundwater protection within their subdivisions.  They have no 
regulatory authority, but developers may impose covenants on individual lots to ensure that 
homeowners properly maintain wastewater and septic systems.  Although, homeowners 
associations would have certain responsibilities in this regard, enforcement activities may 
ultimately be performed by municipal or county agencies.   
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County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 7 

 
Survey of Municipal Comprehensive Plans in McHenry County 

 

Entity 
Type Comprehensive 

Plan 
Algonquin Village Yes 
Barrington Hills Village Yes 
Bull Valley Village Yes 
Cary Village Yes 
Crystal Lake City Yes 
Fox Lake Village No 
Fox River Grove Village Yes 
Fox River Valley Gardens Village No 
Greenwood Village No 
Harvard City Yes 
Hebron Village Yes 
Holiday Hills Village No 
Huntley Village Yes 
Island Lake Sanitary District Sanitary District No 
Island Lake Village Yes 
Johnsburg Village Yes 
Lake in the Hills Village Yes 
Lake in the Hills Sanitary District Sanitary District No 
Lakemoor Village Yes 
Lakewood Village Yes 
Marengo City Yes 
McCullom Lake Village Yes 
McHenry County Dept of Planning/Development County Yes 
McHenry City Yes 
Oakwood Hills Village Yes 
Prairie Grove Village Yes 
Richmond Village Yes 
Ringwood Village No 
Spring Grove Village Yes 
Trout Valley Village No 
Union Village Yes 
Wonder Lake Village Yes 
Woodstock City Yes 
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4.  EXISTING FRAMEWORK FOR MANAGEMENT OF GROUNDWATER .  
QUANTITY 
 

The rules, regulations and statues governing groundwater quantity differ significantly 
from those governing surface water.  In the United States, there are four major doctrines for 
groundwater appropriation: (1) the English common law of absolute ownership of all 
groundwater that may be captured on a parcel, regardless of the impact on neighboring wells; 
(2) the reasonable use rule, which is a modification of English common law that limits 
landowners to a “reasonable amount” of groundwater for applying to beneficial use on 
overlying land; (3) the correlative rights rule applied primarily in California, which roughly 
apportions the amount of groundwater according to the percentage of land owned relative to 
the total land overlying the aquifer; and (4) the prior appropriations rule used in the western 
United States that gives priority to users according to the date when their use was first 
established.   
 

On a national level, rules for groundwater withdrawal are primarily established by the 
individual states.  Statutes, regulations and case law vary, but many states do not regulate 
groundwater withdrawal.  Until the middle 20th century, most eastern states, including 
Illinois, followed traditional English common law (i.e., the doctrine of absolute ownership).  
Under absolute ownership, a landowner has an unlimited right to withdraw any water found 
beneath owned land in spite of its consequences.  Most states have now tempered the 
application of common law with regulatory legislation or common law interpretations by the 
courts.  Today, Illinois groundwater quantity law is based principally on the doctrine of 
reasonable use.     
 
    4.1 Development of Illinois Groundwater Law – Case Law Prior to the Water Use 
Act of 1983 
 

Prior to the Water Use Act of 1983, there were only three examples of case law in 
Illinois on the issue of groundwater rights.32  The first occurred in 1899 when the Illinois 
Supreme Court addressed the case of Edwards vs. Haeger.33  The suit involved a dispute 
between a dairy farmer (i.e., the plaintiff) and mill owner (i.e., the defendant) who owned 
adjacent property.  Both parties received land from a common grantor, subject to an easement 
that allowed the mill owner to maintain a ditch on a portion of the farmer’s land to divert 
water to run his mills.  Subsequently, the dairy farmer sunk a well on his land and 
constructed a pipe under the mill owner’s ditch to supply his dairy barn.  The mill owner 
claimed that the well diverted water from land covered by the easement, and he severed the 
pipe leading to the well.  The court ruled in favor of the plaintiff based on the absolute 

                                                 
32  Discussion of Illinois groundwater quantity laws are in large part based on a previous study that was 

prepared by Planning and Management Consultants and submitted to the Office of Water Resources, Illinois 
Department of Natural Resources.  See, Beck, R.E, Harrington, K.W., Hardy, W.P., Feather, T.D., 
Assessment of Illinois Water Quantity Law:  July 1996. 

33  180 Ill. 99, 54. N.E. 176 (1899). 
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ownership doctrine.  The dairy farmer owned the land on which the well was placed and thus 
had absolute ownership rights to the water below regardless of where it was used once 
pumped to the surface.   
 

In 1959, an Illinois appellate court addressed a dispute between a farmer and the 
owners of an adjacent gravel pit.34  The gravel pit owners used large pumps in their operation 
to dewater the pit, which subsequently lowered the water table resulting in a decreased flow 
to the farmer’s well (i.e., a case of well interference).  The farmer sued, but the case was 
dismissed because the farmer could not demonstrate irreparable injury, the basis being that 
the farmer could sink deeper wells to obtain additional water.   
 

Another example occurred in 1981 when an Illinois appellate court ruled in favor of 
the City of Pontiac.  The City had enlarged and deepened a well adjacent to a plaintiff’s 
property.35  Expansion of the City’s well resulted in the depletion of the plaintiff’s well.  The 
court ruled in favor of the City citing the previous ruling in favor of the absolute ownership 
doctrine.  These court cases clearly demonstrate that under the absolute ownership doctrine, 
damaged parties have little recourse. 
 
    4.2 The Illinois Water Use Act of 1983 – Case Law and Provisions 

In 1983, the Illinois General Assembly passed the Water Use Act, which abolished 
the absolute ownership rule and adopted the doctrine of reasonable use for groundwater 
withdrawals in Illinois.36  According to the Act, persons may withdraw groundwater to meet 
“natural” needs, and a fair share for “artificial” needs but not for “malicious or wasteful 
uses.”37  Natural uses are defined as household consumption such as bathing, cooking,  
drinking, and provision of water for livestock.  Artificial uses include water for farming, 
commercial and industrial applications such as irrigation or manufacturing.  The difficulty 
arises in situations where natural users compete with other natural users, and artificial users 
compete with artificial users.  Under such circumstances, each user is entitled to a fair share 
of the available water source based on reasonable use. 
 

Only one Illinois court has interpreted the Water Use Act.  In Bridgman vs. The 
Sanitary District of Decatur, a residential well owner sued two defendants who were 
responsible for the design and construction of a ditch that allegedly dewatered the plaintiff’s 
well.  The complaint was dismissed, but the plaintiff appealed under the argument that the 
Water Use Act provided a cause of action against the sanitary district and the designer of the 
ditch.  The appellate court agreed concluding that the Act explicitly supplanted the absolute 
                                                 
34  22 Ill. App. 2d 326, 161 N.E.2d 44 (1959) 
35  Lee v. City of Pontiac, 99 Ill. App. 3d. 982, 426 N.E.2d 300 (4th Dist. 1981). 
36  525 ILCS 45. 
37  A “person” refers to any owner of land or the owner’s designated agent including any individual, 

partnership, firm, association, joint venture, corporation, trust, estate, commission, board, public or private 
institution, unit of local government, school district or a political subdivision of the state.  525 ILCS 35/4/e. 
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ownership rule, and the decision firmly implanted the doctrine of reasonable use for 
groundwater withdrawals.  Thus, in the case of a dispute between competing users, it does 
not matter who used the water first, but only whether the use of the water is reasonable.   
 

The court case left considerable debate over what is “reasonable” and “unreasonable 
use”, and a detailed discussion is beyond the scope of this study.  The important thing to note 
for the county is that under current conditions, there are no statutory remedies for disputes 
regarding groundwater withdrawals in the county.  The only way to resolve such disputes is 
through litigation, which may be very time consuming and expensive.   
 

In addition to replacing the doctrine of absolute ownership and establishing a 
reasonable use rule for groundwater withdrawals, the Water Use Act requires any land 
occupier or person outside the six county Chicago metropolitan area who plans to develop 
new wells with capacities of more than 100,000 gallons per day (70 gallons per minute) to 
notify local Soil and Water Conservation Districts (SWCD) prior to construction of the well.  
The SWCD, either by itself or in concert with other agencies, must then: (1) notify other 
local government units that may be impacted by new withdrawals; (2) within 30 days, 
complete a review of possible impacts of the proposed withdrawal on other water users; and 
(3) make public the findings of the review.  The SWCD does not have the authority to stop 
construction of the well; only to investigate its potential impact.   
 

The Water Use Act also grants the Illinois Department of Agriculture (IDA) limited 
emergency authority to restrict withdrawals from wells capable of pumping more than 
100,000 gallons per day, but only in Illinois counties through which the Iroquois and 
Mackinaw Rivers flow and only in the event of a drought emergency.  Hence, these two 
elements of the law do not apply to McHenry County.  
 
    4.3 The Water Authorities Act 

Another Illinois state law that could affect McHenry County’s planning efforts is the 
Water Authorities Act (Appendix D).  The Water Authorities Act authorizes that “any area of 
contiguous (including a county) territory may be incorporated as a water authority”.38  Water 
authorities are formed by filing a petition in circuit court that contains signatures of at least 
five hundred legal voters of the territory.  The Act allows a hearing process to determine the 
location and boundaries of the authority, and specifies that a board of three trustees will 
govern the authority once formed.  If the court approves the proposed boundaries, 
establishment of the authority is voted through a local referendum.   
 

                                                 
38  70 ILCS 3715 
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Water authorities have broad powers to regulate the extraction and use of 
groundwater.  They may: 
 

 Inspect wells or other withdrawal facilities, and acquire information and data 
from owners or operators thereof concerning the supply, withdrawal and use 
of water; 

 
 Require registration with the authority of all wells or other withdrawal 

facilities in accordance with such form or forms as they deem advisable; 
 

 Require permits from well owners for new wells or withdrawal facilities or for 
the deepening, extending, or enlarging of existing wells or withdrawal 
facilities; 

 
 Require the plugging of abandoned wells or the repair of any well or 

withdrawal facilities to prevent loss of water or contamination of supply; 
 

 Reasonably regulate the use of water and, during any period of actual or 
threatened emergencies shortage, establish limits upon or priorities as to the 
use of water; 

 
 Supplement existing water supplies or provide additional water supply by 

such means as may be practicable or feasible;   
 

 Acquire property or property rights either within or outside of the authority by 
purchase, lease, condemnation proceedings and they may construct, maintain 
and operate wells, reservoirs, pumping stations etc., and lastly; 

 
 Impose a general tax on all taxable property within the authority’s corporate 

limits.39 
 

Perhaps the most significant aspect of the Act is that it grants water authorities the 
explicit power to regulate groundwater withdrawals during any period of actual or threatened 
emergencies.  In determining whether restrictions are appropriate, the authority board must 
adhere to the following guidelines: 
 

In issuing any such regulation, limitation, or priority, such a board 
shall seek to promote the common welfare by the public interest, the 
average amount of present withdrawals, relative benefits or importance 
of use, economy or efficiency of use and any other reasonable 

                                                 
39  70 ILCS 3715/6 
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differentiation.  Appropriate consideration shall also be given to any 
user who has theretofore reduced the volume of groundwater 
previously consumed by such a user or who has taken care of 
increasing requirements by installing and using equipment and 
facilities permitting the use of surface waters by such a user.  

 
There is one drastically limiting factor of an authority’s power with respect to well 

interference.  Any diverter of water at the time an authority is created is entitled to continue 
withdrawing quantities of water equal to but not greater than the rated capacity of the well in 
question. 
 

Except for the limited authority to restrict groundwater withdrawals under the Water 
Use Act in certain counties in Illinois, and the authority of water authorities to regulate 
groundwater use, disputes regarding the definition of reasonable withdrawal of groundwater 
must generally be resolved in court.  Disputes are decided by applying the principle that 
persons are entitled to withdraw a “fair” share of groundwater for artificial wants, and natural 
wants have priority over artificial wants.  Again, there is a great deal of ambiguity in defining 
what is “fair” and “reasonable”.  The primary reason there is so little case law and statues is 
that currently groundwater in Illinois is not generally a scarce resource, and, as a result, 
historically there have been few conflicts regarding groundwater withdrawals and well 
interference. However, conflicts surrounding withdrawals may change in the future as 
populations increase and competing uses intensify.  Table 8 summarizes major state laws 
affecting groundwater withdrawals and use. 

 
County of McHenry, Illinois 

Groundwater Resources Management Framework 
 

TABLE 8 
 

Major Legislation affecting Groundwater Withdrawals 
 

Statutes Summary 
Illinois Water Use Act of 
1983 (525 ILCS 45) 

Establishes reasonable use doctrine for groundwater withdrawal in 
Illinois, provides very limited power to state government to regulate 
withdrawal.  
Requires notification of Soil and Water Conservation Districts of new 
wells that pump 100,000 gallons per day outside of the six county 
Chicago metropolitan area.    
Authorizes Department of Agriculture to restrict groundwater 
withdrawals (wells greater than 100,000 gpd) during emergencies in 
counties through which the Iroquois River or Mackinaw flow. 

Illinois Water Authorities Act 
(70 ILCS 3715) Allows for establishment of Water Authority Districts with authority 

to permit new or enlarged wells within District boundaries.  
Allows District to establish limits on the use of water during any 
period of actual or threatened shortage or to establish priorities as to 
the use of water.  
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    4.4 Recent Legislative Activity 

There have been several recent attempts to control groundwater withdrawals and fund 
groundwater studies on the state level.  In 2001, a house bill was introduced in the General 
Assembly that could have given the state some control over groundwater withdrawals in 
Illinois if passed.  The act, entitled the Illinois Groundwater Quantity Management Act, 
stated the following:   
 

1. The continuing development and use of groundwater resources of the state has 
resulted in numerous interruptions to the domestic use of groundwater;  

 
2. Growth in the development and use of groundwater resources may cause 

excessive declines in regional groundwater levels; and 
 

3. Concerns regarding the development of groundwater resources need to be 
addressed through the development, by the State of Illinois, of a regional 
groundwater management program based on an understanding of regional 
groundwater needs and the limitations of groundwater resources.   

 
As introduced, this house bill had a number of important provisions.  For one, it 

provided a platform for users of domestic wells to seek compensation for damages that result 
from impaired well functioning caused by a nearby high capacity well.40 If an investigation 
showed that an existing high capacity well was causing the delivery system of a domestic 
well to fail, or was causing a significant reduction in performance due to well interference, 
owners of high capacity wells could have been required to compensate the domestic well 
owners for all or a portion of the cost associated with remedial measures.  It would have also 
allowed the State and counties in Illinois greater authority to regulate groundwater.   
 

A companion house bill was introduced in that same session that would have required 
the Illinois Department of Natural Resources to fund comprehensive studies of aquifers 
throughout the state to develop an understanding of their geology, groundwater flow 
characteristics, groundwater and surface waters interactions, and geochemistry.  The 
potential costs of these studies were millions of dollars. 
 

Both bills eventually died in committee.  At the time, an IDNR representative stated 
that the passage of a comprehensive water resource act is unlikely to be pursued by the 
Department in the future without the broad-based support of numerous interest groups.   
 

                                                 
40  A domestic well is defined as “a single groundwater supply that is used to provide water for household 

drinking and culinary and sanitary purposes for not more than four families and if it is used for any 
agricultural or non household purpose.”  Total daily usage may not exceed 7,500 gallons per day on any 
given day. A high capacity well is one “equipped with a pump capable of drawing more than 100,000 
gallons on any given day”. 
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More recently, in January 2006, Illinois’ Governor issued an Executive Order (2006-
1) instructing the IDNR to: 
 

 Define a comprehensive program for state and regional water supply planning 
and management and develop a strategic plan for its implementation 
consistent with existing laws, regulations and property rights; 

 
 Provide for public review of the draft strategic plan for a water supply 

planning and management program; 
 

 Establish a scientific basis and an administrative framework for implementing 
state and regional water supply planning and management; 

 
 Develop a package of financial and technical support for, and encouragement 

of, locally based regional water supply planning committees.  These 
committees, whether existing or new entities, shall be organized for 
participation in the development and approval of regional plans in the Priority 
Water Quantity Planning areas; 

 
 By December 31, 2006, ensure that Regional Water Quantity Plans are in 

process for at least two Priority Water Quantity Planning Areas. 
 

It is notable that this order specifically instructs the IDNR to develop planning and 
management strategies consistent with existing laws, regulations, and property rights.  The 
order appears to instruct the IDNR not to make any proposals to change state water quantity 
management law or regulations as a part of the recommended strategies. 
 

In conjunction with this Executive Order, the State Legislature included an additional 
$1,000,000 in the Department of Natural Resources’ fiscal year 2007 operating budget to 
fund a comprehensive, statewide water supply planning and management strategy. 
 

The work authorized by the legislature is now underway.  The initial study, 
completed in July 2006, identified the priority water quantity planning areas to be 
northeastern Illinois and east-central Illinois. 
 
    4.5 Roles of Other State Agencies  

From administrative and planning standpoints, state agencies can play a role in 
formulating a comprehensive groundwater management plan for McHenry County.  The 
ISWS and ISGS offices of the IDNR together with the USGS are the lead public entities that 
investigate and collect data regarding groundwater availability and withdrawals.  The surveys 
are likely to be the key sources of the hydrogeological information needed to make decisions 
regarding water allocations.  As described in the previous section, the surveys received 
renewed funding for the study of aquifers in northeastern Illinois. 
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The McHenry County Soil and Water Conservation District will also participate as 
another source of information regarding the county’s soils and the impacts of development 
and wastewater disposal on the recharge of local aquifers.  
 

The Chicago Metropolitan Agency for Planning (CMAP) has the opportunity to play 
a key role in coordinating the water supply efforts of the counties in Illinois as well as those 
efforts being made in southeastern Wisconsin and northwestern Indiana.  Currently, CMAP is 
spearheading the development of the Southern Lake Michigan Regional Water Supply 
Consortium which is intended to develop a consensus on the best means to maintain 
sustainable supply water to the region in the future.  McHenry County is represented in the 
Consortium. 
 

Table 9 summarizes state agencies and their role with respect to groundwater 
quantity. 
 

County of McHenry, Illinois 
Groundwater Resources Management Framework 

 
TABLE 9 

 
Primary Agencies and Groups Involved in Management of Groundwater Quantity 

 
Agency  Role 
Soil and Water Conservation Districts Regulatory: Requires notification for 

groundwater wells with capacities of 100,000 
gallon per day or greater outside the Chicago 
metropolitan area. No permitting authority. 
 

Illinois State Water and Geological Surveys 
(Dept. of Natural Resources) 

Administrative and Planning: Investigate and 
collect data regarding groundwater 
withdrawal. 
 

Illinois Department of Agriculture Regulatory: Authority to restrict groundwater 
withdrawals (wells greater than 100,000 gpd) 
in emergency situations in counties through 
which the Iroquois River or Mackinaw flow. 
 

Chicago Metropolitan Agency for Planning Planning: Facilitates strategic planning for 
water resources in Northeastern Illinois 
including issues surrounding the sustainability 
of regional groundwater  supplies.  
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    4.6 Laws Affecting Development of Alternative Water Supplies 

Because water quantity and potential future shortages are important topics, the county 
should be aware of the issues regarding development of potential surface water supplies such 
Lake Michigan and the Fox River.  
 

Illinois uses the riparian and reasonable use doctrines with respect to surface water 
withdrawals, which allow persons who own land adjoining a stream, river or lake (i.e., a 
riparian owner) to use a “reasonable” amount of water from the body of water.  Illinois’ 
water laws, however, are secondary to federal laws, regulations, and treaties that also control 
how much water can be withdrawn from a source. 
 

4.6.1 Withdrawals from the Fox River - The state regulates what one may put into a 
water body through pollution prevention rules, but the riparian doctrine does not regulate 
what one takes out.  The implication for McHenry County is that, under current laws, there 
should be no restrictions on withdrawing water from the Fox River so long as the use is 
reasonable.  This assumes, however, that the county or a municipality has riparian rights 
along the river (i.e., they own or lease land adjacent to a river).   
 

In reality, this is not the case.  The United States Army Corps of Engineers (USCOE) 
has a veto power over any private or governmental action that could affect the navigability of 
a stream or river as it relates to commerce by lowering the level of the stream.  Thus, while 
the county does have rights to withdraw water from the Fox River, it would still need to 
obtain permits from the USCOE. 
 

Also, under water quality rules now in place, a proposed withdrawal would need to 
undergo a review with the IEPA and the IDNR to confirm the river’s water quality would not 
be impaired by the reduction in base flow.41 
 

Finally, as is the case with groundwater, withdrawals from the Fox River could affect 
other (i.e., downstream) users, and if the impacts are negative (i.e., a reduced base flow), 
downstream users do have the right to sue.  A classic example in the region was the City of 
Elgin, Illinois vs. Elgin Hydraulic Works (1902).42  In this case, the City withdrew water 
from the Fox River for domestic, fire and sanitary purposes, which resulted in a decreased 
base flow to the plaintiff’s downstream power plant.  Initially, the court determined that the 
plaintiff did not have riparian rights because they were only the maintainer of the dam and 
not the owner.  Nevertheless, the court did state that if the case had been decided, the plaintiff 
                                                 
41  It should be noted that statutory law provides directly for instream maintenance: “It shall be the duty of the 

Department [IDNR]…to establish by regulations water levels below which water cannot be drawn down 
behind dams from any stream or river within the State of Illinois, in order to retain enough water in such 
streams to preserve the fish and other aquatic life in the stream, and to safeguard the health of the 
community” 615 ILCS 5/23.  It should be stressed that this law also affects withdrawals in areas downstream 
from dams. 

42  Elgin Hydraulic Co. vs. City of Elgin, 194 Ill. 476, 62 N.E. 929 (1902) 
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could not recover damages.  The Court’s argument was based on the distinction between 
“natural” and “artificial” wants implying that the City’s use was natural, which takes 
precedent under the doctrine of reasonable use.  
 

4.6.2 Withdrawals from Lake Michigan - McHenry County’s potential use of Lake 
Michigan as a water supply is limited by legal constraints.  There are extensive regulations in 
place based on state law, international treaties and on a ruling by the United States Supreme 
Court.  The Illinois Level of Lake Michigan Act and other laws require permits and regulate 
withdrawal of Lake Michigan water.43  Past (and current) diversions of Lake Michigan 
waters generated considerable litigation before the Supreme Court when it was challenged by 
other Great Lakes states and Canada.  As a result of two of these lawsuits, the Supreme Court 
decreed that the State of Illinois could divert no more than 3,200 cubic feet of water per 
second (cfs) from Lake Michigan, as averaged over a 40-year accounting period measured 
from the 1980 decree to the year 2020. 
 

The state’s compliance with these limits is managed under the Illinois Level of Lake 
Michigan Act.  The Act requires all users of Lake Michigan water in Illinois to possess a 
valid allocation permit from the IDNR.  Most of the allowable water allocation has been 
distributed by IDNR for the forty-year period addressed by the 1980 Supreme Court decree.  
This does not mean, however, that McHenry County is precluded from receiving substantial 
Lake Michigan allocations.  The state’s compliance with the Supreme Court’s decree is a 
dynamic situation that is dependent on economic activity, conservation efforts, infrastructure 
repairs and improvements, stream flows, and rainfall totals.  Because McHenry County is a 
member of the six county planning area and a heavy user of the deep sandstone aquifers, it 
meets the primary eligibility requirements of the allocation process.  If, in the judgment of 
the IDNR there is sufficient capacity within the remaining allocation system to serve the 
county, there is a good possibility that allocations could be granted to water suppliers in 
McHenry County. 
 

The allocation process set by the U.S. Supreme Court and Illinois law is only a 
portion of the puzzle that must be solved if Lake Michigan water is ever to be available to the 
county.  The states and provinces that surround the Great Lakes signed the Great Lakes 
Charter in 1985 which sought to provide a means to control diversions of water from the 
lakes.  Soon after that, the United States Congress enacted the Water Resources Development 
Act which requires that all new diversions be approved by all of the Great Lakes states’ 
governors. The primary issue for most of the states when they consider approval of a new 
diversion is whether or not the proposed service area is within the natural watershed of the 
lakes.  If it is not, it is very difficult to get approval even if there is a means to return the 
water to the lakes. 
 

In 2001, the states and provinces approved the Great Lakes Charter Annex of 2001 
(Annex) which set a series of goals needed to effectively regulate withdrawals, while 

                                                 
43  615 ILC 50, 92. and Ill. Adm. Code 730. 
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preserving the lakes’ ecosystems and conforming to international trade laws.  Since that time, 
the Council of Great Lakes Governors has developed rules for the regulation of new 
diversions. These rules are referred to as the Great Lakes Sustainable Water Resources 
Compact (Compact) and the Annex Implementing Agreements. 
 

The Compact and Agreement, as they were forwarded to the states and provinces for 
approval in December 2006, are intended to control the diversion of water to areas outside of 
the Great Lakes watershed.  The main provisions of the Compact and Agreement include: 
 

 A ban on new diversions of water from the basin.  Limited exceptions could 
be allowed, such as for public water supply purposes in communities near the 
basin, but exceptions would be strictly regulated. 

 
 The states and provinces will use a consistent standard to review proposed 

uses of Great Lakes water. 
 

 The collection of technical data will be strengthened, and the states and 
provinces will share the information, which will improve decision-making by 
the governments. 

 
 Regional goals and objectives for water conservation and efficiency will be 

developed, and they will be reviewed every five years.  Each state and 
province will develop and implement a water conservation and efficiency 
program. 

 
 Lasting economic development will be balanced with sustainable water use to 

ensure Great Lakes waters are managed responsibly. 
 

 The waters of the basin are recognized as a shared public treasure and there is 
a strong commitment to continued public involvement in the implementation 
of the agreements. 

 
 The use of water by the State of Illinois will continue to be governed by the 

terms of the United States Supreme Court decree in Wisconsin et al. v. Illinois 
et al. 

 
Participants in the regulatory process foresee that it may take a number of years for 

all of the states and provinces to adopt the agreement and compact.  Copies of the Great 
Lakes documents are included in Appendix E of this report for reference. 
 
    4.7 Development of Wells Outside of Corporate Boundaries 

Cities and villages have express authority to contract for water supplies, and authority 
to construct wells, reservoirs, waterworks and the like to provide a city or village with water.  
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In developing water supplies, a city or village may purchase, lease, condemn or acquire 
property and may do so beyond its corporate limits.44  Thus, municipalities have authority 
under state law to develop wells outside of corporate boundaries; however, they are required 
to observe the property rights of others.  This authorization is important for municipalities in 
the county that may wish to establish new wells in undeveloped areas of the county.   
 

This authority does not necessarily imply that development of wells outside of 
corporate limits will be problem free.  When municipal water suppliers go outside of their 
political boundaries to tap groundwater in rural areas, local residents may resist proposed 
projects out of fear of well interference, lost access to groundwater that they may need in the 
future, and other political motivations.  Rural stakeholders have argued that groundwater 
should be protected from extraction for use in distant urban centers in other parts of Illinois 
where this issue has been previously debated.  As indicated before, the available statutory 
mechanisms for resolving well interference conflicts are insufficient, and the parties 
generally end up in court.   
 

A good example of an urban-rural conflict involved the City of Danville, Illinois.  An 
investor-owned water company serving Danville sought to drill a well in a nearby rural area.  
The company was denied access by local landowners for exploration.  Since it was a 
regulated company, the company appealed to the Illinois Commerce Commission for access 
to easements.  In response, local residents formed a water authority to protect “their” 
groundwater, and denied the company a well permit.  (Recall that an authority may enact 
ordinances and require permits for groundwater withdrawals.)   
 
    4.8 County and Municipal Roles in Management of Groundwater Quantity 

Under the existing management framework, the county and/or municipalities have 
two primary functions in managing groundwater quantity and withdrawals.  The first is a 
planning function.  County and city zoning offices may address future development as it 
relates to groundwater quantity issues including conducting water supply and demand 
analyses to gauge and prepare for possible shortages in the future.  For example, in its 
Comprehensive Plan, the Village of Huntley determined that existing wells, 3 shallow and 1 
deep, were sufficient to meet current demand, but that more wells would be needed in the 
future.  Similarly, a plan prepared by the Village of Island Lake recognized that current water 
supplies are sufficient, but as development in the area grows, new wells need to be provided.   
 

As noted previously, under existing law, the county and municipalities may amend 
and/or establish land use rules within the authorization of State laws.  This can include self 
imposed setback distances between new and existing wells within the community to 
minimize the possibility of well interference.  Some municipalities have plans for such 
measures.  The Village of Lake in the Hills contracted to have a study performed that 
addressed development of new wells.  The report proposed the construction of three wells.  

                                                 
44  65 ILCS 5/11-125-1 
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Recommendations included tapping both shallow and deep-water aquifers in order to have 
the flexibility to deal with contamination and the potential threat of regional depletion of the 
deep sandstone aquifer.  In addition, the report recommended establishment of separation 
distances of 4,000 feet between deep wells and 2,000 feet between shallow wells to prevent 
excessive interference between the wells.  It also recommended maintaining the maximum 
possible separations from other communities’ high capacity public wells and private wells 
drawing from the same aquifer.    
 

The above examples demonstrate that municipalities have recognized that water 
supply shortages and well interference will become issues in the future.  In addition, they 
emphasize that multiple uncoordinated efforts addressing supply issues are taking place 
throughout the county.  Planning for water supply development should be carried out at both 
the city and county level.  In terms of countywide coordination, the county could potentially 
represent the groundwater interests of municipalities and the county.  On a region wide basis, 
CMAP has a role in assisting in coordinating the efforts of multiple counties in the region.  
 

Lastly, it should be noted that McHenry County and municipal water utilities are free 
to implement water conservation measures such as limiting outside water use through 
ordinances or voluntary programs.  The Village of Algonquin has taken the lead in instituting 
water conservation measures.  Water conservation is discussed further in Section 6. 
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5.  KEY FINDINGS AND CONCLUSIONS REGARDING THE EXISTING 5.  
FRAMEWORK FOR GROUNDWATER MANAGEMENT  
 

As discussed in earlier sections of this report, there were a number of issues regarding 
groundwater management that were raised in public stakeholder meetings held during the 
development of the comprehensive groundwater management plan for McHenry County.  A 
summation of public comments can be found in Appendix F.  The following section 
summarizes and discusses key elements of existing laws and institutions that relate to those 
groundwater management concerns. 
 
    5.1 Quality 

There are concerns in McHenry County regarding the current quality of 
groundwater, the future long term sustainability of water supplies in terms of quality, and the 
need to implement approaches to ensure groundwater supplies are protected.   
 

1. There is significant regulatory authority available to manage groundwater 
quality.  For the most part, federal agencies do not play a direct role in 
regulating, administrating or managing groundwater quality except to the 
extent that USEPA or USDA may be the ultimate sources of funding for 
groundwater protection programs.  However, federal laws such as the CWA 
and the SDWA provide broad powers at the state level in controlling 
groundwater pollution.  Most states, including Illinois, have established laws 
and regulations based on federal statutes (e.g. the IGPA).   

 
2. In Illinois, the primary groundwater quality regulatory agencies are the IPCB 

and the IEPA.  The IDNR supplements the regulatory agencies by providing 
scientific and educational resources through the ISWS and ISGS.  The IEPA 
plays an important role in planning and administration through the permitting 
processes.  The Surveys assist through the gathering of data critical for 
planning analyses and disseminating educational materials.  Most federal 
funding is channeled through the state agencies.   

 
3. From the perspective of establishing a groundwater management framework, 

the IGPA is critical as it defines the currently available regulatory measures 
and outlines the administrative, planning and regulatory roles of state and 
local agencies and groups.  The IGPA authorizes certain acts by municipalities 
and counties.  It also limits the independent action that can be taken to protect 
groundwater through local ordinances.  

 
4. The IGPA created the Interagency Coordinating Committee on Groundwater 

which has greatly facilitated coordination and communication between 
agencies.   
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5. Although the IGPA defines roles and responsibilities of state agencies, the 
resources available to these agencies to assist in the management of 
groundwater quality at the county or regional level are limited.  There are 102 
counties in Illinois.  While State agencies have responsibilities for 
groundwater quality management, in reality staff and financial constraints 
limit their ability to assist at a county or regional level. 

 
6. Currently, the responsibility for comprehensive groundwater quality 

management falls on local jurisdictions.  State agencies will become involved 
to provide educational assistance and when there is a violation of State 
regulations, but regional planning agencies, counties and municipalities tend 
to be the most active in the areas of land use regulation and public health 
because the issues, concerns, and interest is local.  The existing framework for 
groundwater quality management at the local and county levels focuses on 
zoning ordinances intended to control land uses including the establishment of 
setback distances as defined and authorized under the IGPA.  Non-regulatory 
measures may include community education programs, voluntary pollution 
prevention programs, land donations, conservation easements, household 
hazardous waste collection programs or public purchase of property or 
development rights in groundwater protection zones (i.e., purchase and 
development of land for use as a community wildlife preserve or park). 

 
7. The IGPA does not address the regulation of nonpoint sources of 

contamination such as runoff from agricultural and urban areas.   
 

8. The IGPA does not give the county or the municipalities jurisdictional 
authority for those portions of the aquifers that serve the county that are 
outside McHenry County.  Like watersheds, aquifers are natural hydrologic 
units that have unique boundaries that seldom match jurisdictional boundaries.   

 
    5.2  Quantity 

Participants in the public stakeholder meetings expressed concerns regarding the 
need to take action to ensure the sustainability of groundwater supplies.  
 

1. The federal government does not regulate the quantity of groundwater 
withdrawals in the eastern United States.  The State of Illinois follows the 
doctrine of reasonable use for groundwater withdrawals, which results in very 
little control on the nature and amount of water consumption from 
groundwater sources.  

 
2. Under current Illinois law, neither McHenry County nor the municipalities 

have statutory authority to regulate groundwater withdrawals from wells that 
are not owned by the county or the individual municipalities. 
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3. Currently, the only recourse for disputes relating to groundwater withdrawal 
and well interference is through the courts arguing that a well owner has 
violated the doctrine of reasonable use as established under the Illinois Water 
Use Act of 1983.  

 
4. There are no statutory provisions to address well interference issues between 

multiple users of groundwater aquifers. 
 

5. Broadly speaking, with the exception of Lake Michigan, laws regarding 
withdrawals from alternative future water supplies (i.e., surface waters) are 
the same as those governing groundwater withdrawals.  There are no statutory 
restrictions on the amount of water that may be pumped from a river or stream 
(e.g. the Fox River) so long as sufficient baseflow is maintained for the water 
body to remain healthy and to maintain navigation.  This assumes that a 
county or municipality has riparian rights (i.e., they own land adjacent to the 
body of water in question).  As is the case for groundwater withdrawals, the 
only recourse for disputes regarding damages caused to or by adjacent or 
upstream users is through litigation.   

 
6. Because of rulings by the United States Supreme Court, a treaty and 

agreements with Canada, and the statutory withdrawal limits imposed by the 
Illinois Level of Lake Michigan Act, it should not be assumed that Lake 
Michigan water is automatically available to the county even if the money 
needed for the construction of improvements can be assembled.  Water 
suppliers in the county may be able to acquire Lake Michigan allocations, but 
the feasibly of this option will be dependent on the availability of surplus 
water within the state’s withdrawal allowance at the time that the applications 
for the allocations are made. 

 
7. The Illinois Water Authorities Act authorizes communities to create special 

districts or “water authorities” that have much broader powers to regulate 
water resources.  Water Authorities are created by filing a petition in circuit 
court with signatures of five hundred legally registered voters.  Any “area of 
contiguous territory” in the state including a county or group of counties may 
file for incorporation as a water authority.  Among other things, water 
authorities have the power to: 

 
 Require that all wells be registered; 
 Require permits for all new wells and for enlarging or modifying 

existing wells; 
 Require plugging and repair of wells to prevent loss or contamination 

of water; 
 Supplement existing water supply; 
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 Impose a general tax on all taxable property with corporate limits; and 
 Establish limits on, or priorities for, the use of water during any period 

of actual or threatened emergencies. 
 
    5.3 Other Key Issues 

There is an apparent lack of adequate data regarding the long term sustainability of 
groundwater supplies in terms of both quantity and quality.  Such data is needed in order to 
assess implementation of measures such as limitations on development, which need to be site 
specific and supported by conclusive data. 
 

As funding and staff allocation permits, the IGPA directs state agencies such as the 
IEPA, ISWS and ISGS to conduct well site surveys, groundwater protection needs 
assessments and engage in groundwater research and monitoring.  These sources of 
information are useful, but funding limitations slow the thorough assessment of resources at 
the county level.  One of the ultimate outcomes of this Groundwater Management Plan will 
be to address the issue of data needs through the completion of the Groundwater Resources 
Information for Planning (GRIP).  The GRIP portion of the report will include maps 
depicting available groundwater resource data, and an analysis of the relationships between 
land use and available groundwater quantity.   
 

 Groundwater protection and use regulations are not uniform between the 
county and municipalities. 

 
In general, county and municipal roles overlap significantly under the existing 

framework.  Both are authorized under state law to establish ordinances, including zoning 
measures, with the intention of protecting groundwater supplies.  Development and 
implementation of such ordinances varies between counties and municipalities.  Several 
municipalities have ordinances in place to protect wellheads as does the county, however, 
there is no uniform groundwater protection ordinance in place at the county level.  
 

 Costs of implementing a groundwater management program may be a 
significant constraint.   

 
Depending upon the plan adopted for the county, costs may be significant.  At this 

stage in the groundwater management planning, actual dollar figures of implementing a plan 
are very difficult to estimate.  State assistance under the existing framework is largely 
programmatic in nature (e.g. SWAP assessments or groundwater protection need assessments 
conducted by the IEPA).  Federal funds are available as well, but these are competitive grants 
and may be difficult to obtain.  Over the course of developing the Groundwater Management 
Plan, costs will be better defined as potential management options are investigated in detail. 
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 Opinions vary with respect to the role of the county in regulating groundwater 
resources.  Some see a need for more government intervention, while others 
want less.   

 
The existing framework does allow for implementing a combination of voluntary, 

educational and/or regulatory measures.  Voluntary and educational programs could target 
both quantity and quality issues.  Currently, regulatory mandated measures largely focus on 
quality.  
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6.  TOOLS FOR IMPLEMENTING A GROUNDWATER MANAGEMENT PLAN  

    6.1 General Constraints to Groundwater Management 

Many communities in the Chicagoland area and around the nation are working toward 
comprehensive resource based approaches to groundwater management.  In order to 
administer groundwater resources in a sustainable manner, increased efforts towards such 
activities as data gathering, coordination, integration of programs and comprehensive priority 
setting are necessary.  Unfortunately, there are a number of general barriers to achieving a 
more comprehensive approach to groundwater management in McHenry County including: 
 

1. Fragmentation of groundwater programs.  Most state and federal 
groundwater protection programs are fragmented among and within agencies.  
At the state level, the authority to assist communities with their management 
of groundwater resources rests in the hands of several agencies whose 
priorities and goals may conflict.  This fragmentation prevents groundwater 
programs from having clear direction and creates impediments to accessing 
funds for planning efforts.  Fortunately for McHenry County, the IGPA has 
better identified roles and responsibilities of different state agencies and 
groups with respect to groundwater planning.  Also, the creation of the 
Interagency Coordinating Committee on Groundwater has greatly facilitated 
coordination and communication between agencies.  Finally, the state’s recent 
funding of studies of priority aquifers and watersheds is the beginning point of 
pulling planning efforts under one umbrella. 

 
2. An overall lack of detailed knowledge of the local and regional 

hydrogeology.  This barrier includes issues such as the extent and condition of 
groundwater resources, the physical nature of aquifers, the mechanisms for the 
natural attenuation of chemicals, behavior of contaminants within aquifers, 
and the influence of surface water on groundwater and vice versa.  Access to 
better information for assessing the effectiveness of groundwater protection 
programs and for determining the impacts of certain land uses on groundwater 
will help planners set priorities for groundwater protection.  The State of 
Illinois has made significant steps in this area through the past research and 
data collection efforts of various agencies, but there remain large gaps in our 
understanding of the aquifers.  

 
3. Lack of funding targeted directly to groundwater.  Lack of funding is the 

most cited reason for limited efforts at undertaking more comprehensive 
resource based approaches. Until very recently groundwater 
protection/quantification was often not a high priority for funding.  Most 
states find that mandates under other federal programs often preclude the 
states from exercising the available flexibility to use funds for non-mandated 
groundwater protection priorities.  This is particularly the case under the 



6-2 

001138 – 11/06 Report 1 – Groundwater Resources Management Framework 

CWA, where states have opportunities to pursue groundwater activities, 
including more comprehensive resource assessment and planning, utilizing 
State Water Quality Grants, Nonpoint Source Grants (i.e., Section 319 funds) 
or nonpoint source projects supported by the CWA State Revolving Fund 
loans, but do not do so because the mandated programs absorb all of the 
available funding.  Illinois has begun to address the funding issue by 
appropriating $1 million for groundwater planning in fiscal year 2007. 

 
4. Lack of statutory mechanisms to anticipate, prevent, or remedy 

unsustainable levels of groundwater withdrawals.  Under current state and 
federal laws, the county has no statutory authority to regulate groundwater 
withdrawals.  Some control could be acquired if the county formed a water 
district, but existing wells would remain beyond the control of the county. 

 
5. Groundwater aquifers seldom coincide with jurisdictional boundaries.  As 

with surface water watersheds, aquifer boundaries seldom match jurisdictional 
lines.  This fact presents a special challenge when the local government’s 
geographic areas of responsibility do not fully encompass the hydrogeological 
boundaries of an aquifer.  When this occurs, the local government can neither 
fully protect nor fully control the withdrawals from the aquifer.   

 
Other constraints exist as well.  Measures to protect groundwater such as zoning that 

may impact property values are usually controversial.  Restricting certain types of activity 
frequently involves balancing long term and often less tangible benefits against short term 
benefits provided by land uses that may enjoy popular support in a community and that 
contribute to a community’s tax base, but threaten the water supply.  Public officials may be 
reluctant to take politically risky steps to protect groundwater.  Voters may reject long term 
protection measures limiting current or future land use.  In any case, local officials and 
citizens should be informed about their water resources, about possible actions to protect 
them, and about the potential consequences of failing to act.  Until constituents are aware of 
the potential costs of groundwater depletion or contamination, local leaders may likely be 
reluctant to adopt measures to protect groundwater supplies and preserve long term benefits 
of the resource. 
 
    6.2 Overview of Tools for Managing Groundwater Resources 

Policy options for groundwater protection may be classified as voluntary, regulatory 
or incentive-based. 
 

6.2.1 Voluntary Approaches - Voluntary or cognitive approaches rely on education, 
persuasion and technical assistance to influence the behavior of users and potential polluters.  
Voluntary approaches are attractive because of their low economic and political costs.  They 
have been tried in some regions, but their success has been limited.  The primary reason is 
that the private costs of altering land use practices may be substantial, while private gains 
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may not be obvious.  Because of the uncertain linkage between changing production 
decisions and improving water quantity or quality, individuals generally have little monetary 
or personal gain to serve as incentives to try new approaches.  
 

Several organizations in McHenry County have expressed an interest in addressing 
and helping resolve the groundwater quality and quantity issues.  Those organizations 
include the Barrington Area Council of Governments, Boone Creek Watershed Alliance, 
McHenry County Defenders and Nunda Township Open Space Committee.  Efforts should 
be made to include these organizations in public education, collection of information and 
groundwater planning. 
 

6.2.2 Regulatory Approaches - Regulatory policies call for specific actions or 
prohibitions against those responsible for misuse of water or water quality degradation.  One 
approach is to use design standards that specify specific required actions such as writing 
management plans or prohibiting certain practices.  Performance standards, in contrast, place 
limits on the rate of pollution discharge to a water body or the amount of water that can be 
used with how those goals are accomplished being optional.   
 

Neither technique is without limitations.  Regulations based on design standards are 
easier to enforce, but their general application may impose costs on those who do not 
contribute much to a problem.  Performance standards, in principle at least, focus more 
directly on pollutant sources but are difficult to monitor and enforce, particularly with respect 
to nonpoint sources.  Because accurate measurements of discharges from nonpoint sources is 
extremely difficult if not impossible, disputes over actual sources of pollutants may be 
unending.  The most effective regulatory tools for local governments with respect to 
protecting groundwater quality are probably zoning techniques. 
 

6.2.3 Taxes - Alternatives to voluntary approaches and regulatory policies include 
incentive or disincentive economic methods such as taxes, subsidies, and emission trading 
policies.  Taxes or fees may be levied on either manufacturing raw materials or pollution 
outputs, or based on the quantity of water used.  For example, extra charges could be 
imposed on agricultural fertilizers in a county with the proceeds used to fund water quality 
monitoring with the expectation that higher costs will reduce fertilizer application rates and, 
therefore, groundwater pollution.  However, taxes are unlikely to be set high enough to affect 
land use significantly, and from a political standpoint they are difficult to implement, 
particularly on a local level.  On the other hand, charges may be levied for pollution by 
imposing an “effluent charge”.  However, the technical and administrative complexity of 
setting fees and linking numerous potential sources precisely to damages caused by their 
contaminants is complicated.  
 

6.2.4 Subsidies - Subsidies can be attempted to encourage people to reduce 
pollution, adopt more appropriate land-use practices, reduce water usage, or make 
environmentally friendly investments.  Subsidies have a long history and are often the most 
politically attractive of available options.  In contrast to other approaches, which impose 
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costs on emitting sources and spread benefits over the entire society, subsidy costs are spread 
over the general population and gains are offered to the land user.  Nonetheless, paying users 
to avoid polluting activities or wasteful activities remains objectionable to some groups.  
Moreover, payments might be made to individuals who would adopt proper practices 
anyway.  Subsidies are generally implemented at federal and state levels and rarely at the 
local level.  
 

6.2.5 Land Purchases - Finally, outright purchase of water rights and/or land use 
rights is another approach.  For instance, under Illinois law a public agency, city or county 
may acquire through purchasing or leasing part or all of polluting lands and manage them to 
safeguard water quality.  Again, costs are borne primarily by beneficiaries rather than land 
users whose practices threaten groundwater quality. 
 
    6.3 Potential Approaches Available to McHenry County to Protect Groundwater 
Quality 
 

6.3.1 Groundwater Protection Ordinances - As authorized by the IGPA, the county 
may establish a groundwater protection ordinance that regulates land uses near wellheads and 
recharge areas.  Many counties around the nation have established groundwater protection 
ordinances, all of which are very similar.  Tazewell County is an excellent example.45  With 
the assistance of the Central Groundwater Protection Committee and the IEPA, the Tazewell 
County Planning and Zoning Department developed a protection ordinance based on the 
following criteria: 
 

Zone 1:  Minimum Setback Zone - A radial area of 200 or 400 feet around a 
community water supply or a radial area of 200 feet around a non-community 
or private potable water supply well. 

 
Zone 2:  Maximum Setback Zone - A regular or irregularly shaped area not to 
exceed 1,000 feet from the well head of a community water supply (as 
established in Exhibit 2), but excluding the minimum setback zone. 

 
Zone 3:  Five Year Recharge Area - The geographic area located between a 
well or well field providing potable water to a community water supply and 
the outer boundary of the five year recharge area but excluding zones 1 and 2. 

 
Those wishing to locate a new facility using potential contaminants within these 

zones must apply for a permit.  One intent of the ordinance was to assist owners and 
operators of community wells in the county by providing a generic groundwater protection 
ordinance that may be adopted by local municipalities.  In 1995, the City of Pekin in 
Tazewell County adopted an almost identical plan.  It was vital to adopt a county ordinance 

                                                 
45  A copy of the ordinance is provided in Appendix C. 



6-5 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

because part of the recharge area for Pekin’s community wells is outside Pekin’s corporate 
boundaries.  
 

Tazewell County’s ordinance could serve as a model for McHenry County and its 
municipalities.  In fact, at least two communities in McHenry County, Marengo and Lake in 
the Hills, have already adopted wellhead protection ordinances that are based on the 
Tazewell County ordinance. 
 

6.3.2 Zoning - Another tool available at the local level for protecting groundwater 
quality is to regulate land use through zoning.  The federal government has little authority 
over land use planning and zoning.  In a few instances, such as the Coastal Zone 
Management Act, the federal government has provided incentives for state and local 
governments to adopt development plans that meet specific criteria.  Other federal acts, most 
notably the Endangered Species Act (ESA), provide substantial restrictions on development 
or use of certain critical habitat, but land use and zoning decisions are typically made at the 
state or local level.  Illinois law grants authority to counties to regulate land use through 
zoning “for the purposes of promoting public health, safety, morals, comfort and general 
welfare”.46  
 

Zoning ordinances may: 

1. Establish certain land use classifications that prohibit uses that may have 
negative impacts on the groundwater,  

 
2. Require conditional use approvals for certain forms of development that may 

have potential adverse effects, 
 

3. Delineate areas particularly susceptible to groundwater contamination as 
special management areas requiring special permits and restrictions, and  

 
4. Limit development densities thereby potentially assisting the protection of 

groundwater quality and quantity.  
 

In McHenry County, the City of Crystal Lake has used zoning to protect the quality 
and quantity of water that recharges Crystal Lake for over 25 years.  The ordinance 
establishes four categories (environmental zones) of Watershed District based on 
predevelopment conditions.  The environmental zones are: Marsh Wetland (W-1); Watershed 
Farming - High Water Table Outwash (W-2); Watershed Estate - Deep Water Table Outwash 
(W-3); and Watershed Estate - Morainal Slope (W-4).  The ordinance requires that any urban 
uses of these properties be approved as a planned urban development (PUD) which allows 
the City to modify and control all aspects of the development to match the conditions of a 
particular parcel. 

                                                 
46  55 ILCS 5/5-12001 
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 Overlay Zoning 

Setback zones as defined in the IGPA may be made part of a zoning overlay district 
(i.e., groundwater protection overlay zones).  A zoning overlay district does not follow the 
boundaries of a conventional zone such as a residential, commercial or industrial district.  
Overlays rest on top of one or more conventional zones.  Its purpose is to regulate specific 
features such as a floodplain or a hillside prone to erosion or in this case, a recharge area or 
wellhead.  Overlay zones of a GWPA are designated to provide differential levels of 
protection.  For example, one zone may require certain on-site improvements such as 
secondary containment structures, while another could impose additional controls on the use, 
storage, handling and disposal of hazardous materials, and a third could limit impervious 
cover to protect groundwater recharge areas. 
 

Many local governments around the nation have used overlay zoning as a primary 
means of protecting groundwater quality.  For example, the City of Dayton, Ohio established 
an overlay zone to regulate the storage, handling and production of regulated substances near 
its municipal water wells.  The City amended their zoning map to include a Wellhead 
Operation District (WO) and a Well Field Protection Overlay District (WP).  Within these 
overlay zones, sanitary landfills and dry wells are prohibited, and excavation and mining of 
sand, gravel and limestone are closely regulated.  
 

The City of Austin, Texas has established ordinances that created three zones within 
three separate watersheds including critical water quality zones, buffer zones and upland 
zones. Development within the watersheds must meet special platting requirements.47  This 
allows for adequate review by city officials to ensure that developers comply with the 
ordinances.  
 

Portage County, Wisconsin developed a model ordinance for groundwater protection 
based on existing regulatory approaches from around the country.  The rules call for the 
establishment of a Groundwater Protection Overlay District to protect groundwater recharge 
areas from potentially hazardous land uses.    
 

 Flexible Zoning 

Flexible conditional use zoning allows individualized review of specific land uses.  
Unlike permitted uses that are automatically authorized assuming they meet dimensional 
standards of a zoning district, conditional uses are not automatically allowed.  They must 
undergo a public hearing or another approval process before being approved.   
 

Dade County, Florida created a well field protection ordinance in 1980 that regulates 
the type and density of wastewater discharges depending upon soil conditions and locations 
of sewers.  The rule established concentric zones within the protection area that are defined 
                                                 
47  A plat is a map of a surveyed division of land. 
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based on the well field’s zone of influence.  Use of hazardous materials is prohibited within 
the zone of influence with the exception of agricultural and household chemicals.  Within a 
well field’s designated zone of influence, approval of a building permit, certificate of use and 
occupancy, municipal occupancy license, or zoning for any land use served by a septic tank, 
sanitary sewage or stormwater disposal all require written approval of the County’s 
Department of Environmental Resource Management.  
 

 Cluster Zoning  

Like overlay zones, cluster zoning allows development in a pattern that differs from 
those established in conventional zoning ordinances.  For example, cluster zoning may allow 
structures on lots that do not meet normal dimensional standards.  This allows clustering of 
dwellings at a higher density over a portion of the site so recharge areas may be preserved.  
 

6.3.3 Subdivision Ordinances - Subdivision regulations control the process of 
dividing larger tracts of land into lots for commercial or residential development.  Developers 
are required to prepare detailed maps (i.e., plats) of lands subject to subdivision.  Counties 
may require, as a condition for plat approval, that a safe water supply system be installed, or 
that a bond be posted to ensure that proper installation will take place. 
 

Subdivision ordinances may be used to set density standards, require open space set-
asides and regulate the timing of development, all of which may have significant impacts on 
groundwater quality and quantity.  Traditional subdivisions can consume natural areas, open 
spaces and farmland.  Typical site plans often result in much of the land in a new community 
to be transformed to mostly house lots and streets, with little “green space” left for people or 
wildlife.  The original character of the landscape is often destroyed.  Conservation 
subdivision ordinances requiring “low impact” designs may be used to build the same 
number of houses and still preserve a significant portion of the subdivision’s original 
landscape. Low impact designs can also potentially reduce impervious cover. Techniques 
including narrower streets, porous surface parking areas, stream buffers and open channels 
for stormwater conveyance are means available to minimize runoff from new development. 
 

6.3.4 Other Management Tools - A variety of other regulatory and non-regulatory 
measures exists that may assist in protecting groundwater.  Some entail significant costs, 
while others may be relatively inexpensive.  
 

 Well Construction, Maintenance and Closure Standards 

As noted previously, the MCDH maintains and enforces well construction, 
maintenance and closure standards based on state laws and regulations.  The county could, 
however, potentially modify the standards for new well construction, maintenance and 
abandonment.   
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 Special Permitting  

Special permitting may be used to regulate chemicals, uses and structures (e.g. 
underground storage tanks) that may potentially degrade water and land quality.  In 
conjunction with the OSFM and MCDH, the county could review existing ordinances 
regarding underground chemical storage tanks and modify them if necessary.  Possible 
provisions, assuming they do not already exist, could include prohibition of new residential 
USTs in groundwater protection areas, removal of existing tanks in protection areas or setting 
design standards such as double-walled tanks to the extent permitted by state law.  Tazewell 
County currently has a special permit system for use and storage of potential groundwater 
contaminants.  Permits are administered through the County Planning and Zoning 
Department. 
 

The Village of Fox River Grove uses a local ordinance (Report 3, Appendix F) to 
create a permit system for the storage of hazardous chemicals in quantities in excess of 10 
pounds (solids) or 5 gallons (liquids) in a single container.  The permit system does not 
prohibit the use or storage of the chemicals, but it does provide the Village with the ability to 
monitor the presence of the chemicals in the Village and to respond much more effectively if 
there is a release of the chemicals into the environment. 
 

 Community Education 

Education promotes voluntary efforts and more importantly may build political 
support for a management program that may involve regulatory measures such as changes in 
zoning or other ordinances.  Reaching business and industry is just as important as educating 
the general public.  Community support is also needed in many cases if groundwater 
contamination is to be cleaned up.  Even with federal assistance via Superfund, corrective 
measures will likely have to be funded through multi-million dollar bond issues financed 
through taxation and approved by ballot.  Educational efforts may include public service 
announcements, written public education and awareness materials, presentations at 
organizations and local business groups (i.e., Chamber of Commerce), and school curricula.  
The NGPPC has been instrumental in public education efforts in the region.  The Committee 
has held a number of public forums in McHenry, Winnebago and Boone Counties.    
 

 Voluntary Pollution Prevention Programs 

Communities may conduct voluntary pollution prevention programs through the 
IEPA’s Office of Pollution Prevention or the IDNR’s Hazardous Waste Research and 
Information Center.  Via such programs, an environmental engineer or technical assistant is 
able to visit potential contamination sites within a community well’s recharge area; assuming 
funds and personnel are available.  At each site, the engineer or technical assistant would 
recommend ways to reduce hazardous waste generation.  Pollution prevention involves 
reviewing the use of all hazardous and liquid chemicals in plant or company processes and, 
when possible, adjusting the process to replace hazardous with non-hazardous materials.  
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Suggestions usually save companies money, decrease environmental liability and increase 
worker/community safety.   
 

Several communities developing recharge area protection programs have utilized 
pollution prevention interns supplied by the IEPA and co-sponsored by Regional 
Groundwater Protection Planning Committees to assist small businesses.  For example, in 
East Peoria, Illinois an intern has worked with the Tazewell County Health Department to 
perform a “waste minimization opportunity assessment” for a number of businesses in the 
Peoria Heights recharge area.  Recommendations made by the interns resulted in substantial 
cost savings: in one case about $7,800 year.  The Illinois’ Farm-A-Syst program, 
administered by the IDA, may assist rural farmstead owners in protecting groundwater by 
assessing natural and management conditions relative to well locations.   
 

The IEPA is also participating in a program referred to as the “Source Water 
Protection Mentor Program” with the USEPA Region V.  This mentor program is being 
conducted in nine states across the country.  Under the initiative, teams of local senior 
volunteers, or mentors, are trained to provide technical support and assistance to 
communities and water supply providers participating in the program in the Northern and 
Northeastern Priority Groundwater Protection Planning Regions.  The McHenry/Kane and 
Winnebago County Retired Senior Volunteer Programs (RSVP) have been active in this 
effort.  The McHenry County Defenders may also be of assistance in implementing voluntary 
programs.  
 

 Land Donations and Conservation Easements  

Landowners are often in the position of being able to donate some land to the 
community or to a local land trust.  Conservation easement enabling legislation allows 
property owners to dedicate land to a unit of local government or to a nonprofit agency 
incorporated for conservation purposes.48  Landowners may also dedicate property as an 
Illinois Nature Preserve.  Both options offer potential economic advantages in terms of tax 
deductions for land donators.  In McHenry County, typical receivers of conservation 
easements tend to be municipalities, the MCCD, the Illinois Nature Preserves Commission 
and the Land Foundation of McHenry County.  Enrollment of agricultural land located in 
groundwater protection areas under the Conservation Reserve Program is also an option.  
 

 Hazardous Waste Collection Programs 

Collecting hazardous waste for safe disposal reduces threats to groundwater from the 
cumulative effects of each household’s hazardous waste disposal practices.  The IEPA is 
required by law to collect household hazardous wastes from established sites around the 
state.  Collection on the part of households and communities is voluntary.49  The county 
                                                 
48  39 Ill. Rev Statutes 401 
49  415 ILCS 90/6 
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currently does not have a permanent household hazardous waste collection center, but 
permanent sites are available in Winnebago and DuPage Counties.  Collection points for 
specific items such as batteries, motor oil, anti-freeze, paints and tires are available in the 
county.  Both the County Planning and Development Department and the McHenry County 
Defenders regularly receive telephone calls from citizens requesting recycling information.  
Grants through the IEPA are available to local communities that would like to build a local or 
regional collection center.  The grants cover collection center costs associated with capital 
outlays as well as administration and public awareness costs.  Grants are available on a 
competitive basis to local governments that; (1) design a collection center which is approved 
by the agency; and (2) provide up to 33 percent of the capital outlay needed for the facility as 
matching money. 
 

 Purchase Property or Development Rights 

By purchasing property or acquiring development rights, a community may have 
complete control of land uses near groundwater protection areas.  This tactic may be 
preferred if regulatory restrictions on land uses are not politically feasible.  As in the case 
with land donations, the Land Conservancy of McHenry County could play an instrumental 
role in assessing this option in greater detail.  An excellent example of the use of land 
purchases to protect a groundwater source is the 8,000-acre Brooker Creek Preserve in 
Pinellas County, Florida.  The purchase of land by the Board of County Commissioners has 
been instrumental in protecting critical recharge areas.  It has the added benefit of serving as 
a wildlife preserve and providing floodplain protection.  
 

 Groundwater Monitoring Programs 

McHenry County and/or the municipalities could implement monitoring programs to 
assess groundwater quality and warn of potential problems before public and private wells 
are contaminated.  This work can be done independently or with the possible assistance of 
the IEPA and ISGS.  As noted previously, the ISGS is providing data regarding the quality of 
drinking water throughout the state as part of its Source Water Assessment Program 
(SWAP).  SWAP assessments are currently being conducted for 1,800 public surface and 
groundwater supplies in Illinois, including McHenry County, and more than 4,100 non-
community water supplies.  
 

 Regulations Requiring Evaluations of Wastewater Systems and Wells upon 
Transfer of Land Ownership 

 
Working together with realtors, mortgage companies, homeowners associations and 

other stakeholders, county officials could develop uniform regulations for the evaluation of 
on-site sewage and drinking water systems prior to the sale of properties.  Not only would 
this ensure that on-site septic systems and wells are properly maintained and safe, but 
regulations would also reduce potential liability of those marketing properties, protect buyers 



6-11 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

of properties, and trigger repair or replacement of faulty septic systems and closure of 
abandoned wells.  Such an ordinance could provide measurable public and private benefits.  
 

Ottawa County, Michigan has successfully instituted such a program.  After repeated 
requests for information on private well-water quality from realtors seeking to market 
properties, the county was among the first in Michigan to integrate groundwater and drinking 
water quality into property transfers.  The county adopted an ordinance requiring a Health 
Department evaluation prior to the sale of a property.  The ordinance protects groundwater 
by identifying both failing septic systems and by identifying areas with elevated nitrates and 
sodium in drinking water.  It also provides the framework for a groundwater database that 
will enable the county to track changes over time.  The Health Department performs on-site 
inspections and sampling: about 1100 to 1200 each year.  Fees are $40 for on-site water 
inspections, $60 for on-site sewage and $75 for both.  Laboratory analysis costs an additional 
$15.  Water quality testing is for iron, hardness, nitrates, chlorides, sodium and sulfates.  
Areas with groundwater quality problems (i.e., elevated nitrates and sodium resulting from 
agricultural uses or residential subdivisions with a high density of septic systems) have been 
detected.   
 

Although there is general agreement that evaluations of on-site sewage systems and 
water supplies serves both realtors and property buyers, the Ottawa County project has had to 
overcome some reluctance on the part of a small number of property sellers.  Most 
regulations meet sharp resistance, but in this case, realtors and others in the private sector 
supported the program partly because they were involved in the planning process.  Today, 
acceptance of the regulation is widespread.  
 
    6.4 Potential Approaches for Management of Groundwater Quantity 

Given the current lack of data regarding groundwater supply and demand and lack of 
regulatory mechanisms in place, potential approaches for managing groundwater are more 
limited than those geared toward protection of groundwater quality.  The following 
approaches are options.  
 

 Establish a Water Authority 

Perhaps the strongest option available to manage groundwater quantity under Illinois 
law is to establish a water authority.  As noted in previous sections of this report, water 
authorities have relatively broad powers to regulate and monitor groundwater withdrawals.  
A case example is the Imperial Valley Water Authority (IVWA).  Established in 1989 by 
referendum, the IVWA comprises all of Mason County, Illinois and four townships in 
Tazewell County.  It operates under the Water Authorities Act.  Not only does the IVWA 
have the authority to limit groundwater withdrawals during times of “threatened” 
emergencies (i.e., water shortages), it has an active monitoring system.  Observation wells 
are located at various sites under the mandate of the authority.  These are dedicated wells, 
used only for the purpose of monitoring the water table.  Observation wells were designed 
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and are maintained by the ISGS under contract with IVWA.  Other examples of Illinois water 
authorities include the Blount Township Water Authority, Danvers Township Water 
Authority, Menard County Water Authority, and the Piatt-DeWitt Water Authority. 
 

 Establish Voluntary Intergovernmental Agreements between the county and 
Municipal Water Supplies to Voluntarily Limit Groundwater Withdrawals  

 
In the absence of creating a water authority, municipalities in the county could enter 

into voluntary agreements to limit their groundwater withdrawals.  The primary limitation 
with this option is that there does not appear to be widespread consensus that groundwater 
supplies are threatened with potential depletion.  
 

 Coordinate Land Use Planning to Minimize the Potential for Well 
Interference Issues in the Future  

 
As discussed previously, the county and municipalities prepare and maintain 

comprehensive land use plans outlining their view of future growth in their community.  As 
the county’s population grows, new public wells will undoubtedly be constructed.  
Coordinated planning between municipalities for the placement of new wells could reduce 
the possibility of those wells causing unacceptable amounts of interference between the new 
and existing wells.   
 

 Implement Water Conservation Measures  

Water conservation, or “water demand management,” is an important management 
tool.  Conservation activities may be classified as passive or active conservation.  Passive 
conservation refers to the water efficiencies resulting from changes in plumbing codes and 
ordinances, or responding to “green marketing” pressures.  In response to changes in codes or 
consumer preferences, developers are already installing many types of water-saving fixtures 
and appliances.  Efficiency standards set by federal or state governments affect all new 
construction and the remodeling of existing structures.  The impact of passive conservation is 
a function of the proportion of new construction, compliance with building standards, and the 
replacement rate of older fixtures and appliances.   
 

Active conservation programs are those efforts sponsored by local utilities to promote 
water conservation through changes in water use technologies or behaviors.  These may 
include water conservation promoting rate structures, educational programs, rebates and 
water audit programs.  
 

Finally, communities owning wastewater treatment plants should be encouraged to 
explore the possibility of direct or indirect groundwater recharge through wastewater 
reclamation when they look to improve or expand their facilities.  There currently are strong 
financial and regulatory disincentives that make the use of direct recharge difficult and 
expensive.  
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7.  RECOMMENDED APPROACHES 

Based in part on previous findings, we have identified several approaches in 
developing a plan to protect groundwater quality and quantity in McHenry County.  Some 
approaches and elements of each overlap and, thus, are not mutually exclusive.  It should be 
stressed that these options are preliminary approaches that can be combined, modified, 
amended or eliminated, and new approaches may be identified as the county proceeds with 
its groundwater management planning. 
 

 Create a position responsible for groundwater management at the county 
level 

 
While state and local agencies, such as the IEPA and the McHenry County 

Department of Health are mandated to regulate water supply wells, groundwater is only one 
of their many responsibilities.  There are several advantages in creating a position at the 
county level to address groundwater management issues:  
 

 Allows undivided focus on all aspects of groundwater management within the 
county; 

 
 Gives the county the opportunity to play an integral role in the development of 

regional solutions with CMAP and other counties;  
 

 Provides a focal point for developing and enforcing county groundwater 
protection and conservation ordinances; 

 
 Provides a focal point for educational efforts, a facilitator to bring 

stakeholders together, and a manager to develop and implement voluntary 
programs (i.e., household hazardous waste collections, water conservation); 

 
 Coordinates and/or conducts an inventory of private operational and 

abandoned wells, 
 

 Develops and/or implements a program to ensure proper sealing of abandoned 
wells, 

 
 Acts as a coordinator for intergovernmental agreements and cooperation 

between municipalities and the county; 
 

 Provides input on planning, zoning and density issues as they relate to 
groundwater impacts. 

 
 Coordinates future water supply studies conducted by state agencies. 
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 Furthers cooperation among water suppliers and county and municipal 
planners to access, modify and/or unify approaches to land use planning to 
protect groundwater via subdivision and site design and minimize the 
potential for well interference by ensuring new wells are properly spaced; and   

 
 Provides professional staff to prepare grant applications for groundwater 

protection. 
 

The county’s groundwater manager could work within either the Health Department, 
the Planning Department or an entirely new department as would be the case if the county 
elects to form a Water Authority.  The primary disadvantage of establishing the position is 
that it would require funding through the county corporate budget.  Salary for such a position 
could range from $70,000 to $80,000 per year.  Taking into account benefits, office space 
and equipment, total costs for such a position could range from $175,000 to $200,000.   
 

 Expand Educational Programs  

Community education projects would be a critical initial component of a successful 
groundwater protection strategy.  Components of a public education program aimed at 
protecting water quality and promoting water conservation could include:  
 

 News media features and advertisements; 
 

 Pamphlets, brochures, websites with water-related messages such as water-
efficient gardening, water efficient appliances, well maintenance, septic 
system maintenance, proper handling, storage and use of chemicals, 
pesticides, fertilizers and fuels, etc.; 

 
 Presentations and workshops on such topics as proper well location, 

maintenance, abandonment, and nutrient management planning (i.e., for 
farmers);  

 
 Signage at strategic locations identifying well head protection areas and 

groundwater recharge areas;  
 

 Grade school programs specific to McHenry County for school-aged children; 
and 

 
 Support for changes to the practices of municipal governments in their use of 

pesticides, road de-icing chemicals and other hazardous materials.  
 

Educational programs can focus on quality and quantity.  By targeting businesses and 
the general public, education programs may promote voluntary efforts by instilling a sense of 
environmental ethics.  This may bolster other options that require public support such as 
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establishing ordinances or purchasing land for conservation easements in groundwater 
protection areas.  Agricultural education programs may useful in mitigating nonpoint sources 
pollution from farmland.  Part of the education process should include helping people 
understand the real value of water. 
 

The primary disadvantages of these programs are that it is difficult to gauge the 
success or impact of educational efforts, and they may be expensive depending upon the 
level of implementation.  
 

Costs for such programs are difficult to estimate without further delineating the level 
of service.  A rough estimate for a countywide program ranges from $100,000 to $150,000 
per annum assuming the groundwater manager discussed above is available to coordinate 
such efforts.  Volunteer organizations could be used, and some state and federal programs 
may be of assistance in reducing costs.  These include but are not limited to:  
 

 IEPA’s Waste Minimization Opportunity Assessments (for local businesses),  
 

 The Northern Groundwater Protection Planning Committee (has previously 
conducted groundwater educational programs in the county), 

 
 IEPA’s Source Water Protection Mentor Program (volunteers to educate 

community), 
 

 Illinois Farm-A-Syst program (hold workshops for agricultural producers in 
county), 

 
 McHenry County Defenders,  

 
 Barrington Area Council of Governments; 

 
 League of Women Voters, and 

 
 The Local Cooperative Extension Service office  

 
To supplement funding, the county could pursue USEPA Section 319 funding to 

address nonpoint source educational programs with the assistance of IEPA and IDNR.   
 

 Land purchase/leases, donations or creation conservation of easements to 
protect groundwater recharge areas 

 
Land could be acquired by McHenry County or the municipalities within 

groundwater recharge areas by either purchase, lease or donation.  The primary advantage of 
land ownership within groundwater protection areas is that it provides the best assurance for 
long term protection.  The potential disadvantages of land purchase include increased 
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liability, the loss of property tax dollars and the need for additional staff to maintain the 
property.  Explicit costs may also be very high if the land must be purchased outright. 
 

Land donations are generally obtained with the assistance of nonprofit conservation 
organizations, particularly the Land Conservancy of McHenry County.  Landowners may 
also dedicate property through the Illinois Nature Preserve Commission and the MCCD. 
 

As an alternative, the recharge potential of properties can be preserved by 
conservation easement and purchase of development rights of the property which allow the 
property to stay in private ownership, but prevent the construction of developments. 
 

 Establish an expanded household hazardous waste collection program 

An enhanced waste collection program could be used to further reduce the 
accumulation of hazardous materials within groundwater protection areas and the community 
at large.  The IEPA is required by law to collect household hazardous wastes from 
established collection sites around the state.  In cooperation with the IEPA, the county could 
establish a permanent, year round collection center and sponsor a “hazardous waste 
collection day” several times per year.  Costs would vary considerably depending upon the 
location, design and hours of the collection center.  Some of the costs for establishing a 
center could possibly be offset with grants available through the IEPA or with user fees.  
Volunteer, civic organizations and environmental groups such as the McHenry County 
Defenders could potentially play an instrumental role in promoting and operating a collection 
center.  The potential annual cost of operating such a collection center could be in the range 
of $120,000 per year.   
 

 Develop a countywide contingency plan that addresses chemical 
contamination of water supplies, terrorist attacks, and any other threat to 
water supply wells.  

 
Given that groundwater is the sole source of potable water for the county, 

contingency plans for supply disruptions may be an extremely valuable asset.  Jurisdictions 
encompassing groundwater protection areas could develop specific spill response procedures 
to allow rapid response and notifications should a hazardous material spill occur within 
groundwater protection areas.  Plans could be integrated into other emergency management 
measures that the county may already have in place.  Development of plans could occur 
through interdepartmental initiatives with costs potentially absorbed by existing budgets. As 
an alternative, development of these plans could be a duty of the proposed county 
groundwater manager.  The Illinois Emergency Management Agency may provide assistance 
in developing plans for communities.   
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 Prepare and adopt a countywide groundwater water protection ordinances as 
authorized by IGPA and/or through zoning  

 
The goal of these ordinances is to provide consistent levels of protection and 

comprehensive rules that apply to both incorporated and unincorporated areas of the county.  
An ordinance could follow the provisions authorized by the IGPA such as to the one adopted 
in Tazewell County (see Appendix C), but could include other regulatory measures as well.  
Implementation of the ordinance would require identifying groundwater protection areas in 
the county, identifying overlay zones, and establishing minimum and maximum setback 
distances.  Certain land uses within zones would be restricted, and permits would be required 
for potentially hazardous land uses within setback zones.  Where the borders of setback 
zones or recharge areas cross county and municipal boundaries, the county could enter into 
intergovernmental agreements with local units of governments, including water districts, to 
affect a common ordinance.  Based on formal agreements with other responsible units of 
government, the county may delegate and share permitting, inspection and enforcement 
authority as specified in such agreements.  Proposed ordinances should be submitted to 
CMAP and NGPPC for comment.    
 

In addition to creating an ordinance based on the IGPA, the county can also 
implement zoning rules to protect sensitive areas in a manner similar to the watershed 
districts established by the City of Crystal Lake.  In this case, the ordinance would need to 
conform to the limits of authority given to the county by state law.  
 

Various approaches of implementing groundwater ordinances are available.  The 
county could conduct all permitting and inspection through a county agency or through the 
creation of a new position or authority as that described previously.  This avenue would 
require some involvement by municipal staffs.  As an alternative, permitting and inspection 
could be carried out at the municipal level with limited involvement from the county.  The 
county’s primary role would be to prepare the ordinances for use by the municipalities.   
 

A limitation with the first approach is that it would take control away from 
municipalities, and remove inspection responsibility away from persons that are most 
familiar with local conditions.  The advantage of such an approach is that it would allow for 
more uniform implementation and enforcement when considering entire aquifers.  
Implementing an ordinance primarily at the county level could be problematic as well, since 
the county cannot mandate that municipalities enforce a county ordinance.  In addition, 
municipalities may lack adequate staff and financial resources to effectively enforce a 
comprehensive ordinance.  In either case, funding of ordinance implementation and 
enforcement could occur through countywide taxes or permit fees.  
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 Investigate the feasibility of creating a water authority to regulate 
groundwater withdrawals. 

 
As authorized by the Water Authorities Act (Appendix D), the county could seek to 

establish a water authority.  The benefits of this approach are numerous.  For one, it would 
create a formal institutional body with broader power and independence to oversee 
groundwater management and protection.  Its primary function would be to regulate 
groundwater quantity, although groundwater protection assistance could be added to its 
mandate.  There are several advantages of creating a water authority including:  
 

1. An authority would have the ability to regulate groundwater withdrawals in 
times of actual or threatened shortages; 

 
2. Jurisdictional boundaries of such an authority are flexible.  It could encompass 

a portion of a county or more than one county, which is important given that 
regional aquifers cross county lines and a comprehensive approach to 
managing groundwater may require coordination and cooperation between 
counties; 

 
3. Creation of a water authority eliminates potential problems associated with 

overlapping roles of individual municipalities within the county; and   
 

4. The board of trustees for an authority could include representatives from 
municipalities. 

 
5. An authority would have an independent means to finance detailed scientific 

studies of well and natural area recharge areas intended to better define the 
sustainable capacity of the county’s aquifers and the potential impacts of 
groundwater pumping. 

 
6. An authority would have the ability to manage the construction of new wells 

and to monitor existing wells. 
 

7. An authority could potentially drill and operate water supply wells for the 
purpose of selling water to the municipalities.  It could also purchase property 
for the purpose of protecting groundwater recharge areas. 

 
There are disadvantages as well.  Creation of a water authority would be politically 

charged, would increase taxes and would likely require an aggressive public relations effort 
to gain support.  Establishing an authority requires a referendum.  In addition, this option 
would create a powerful political body with broad powers that are essentially independent of 
the county.  Another disadvantage is that authorities cannot regulate withdrawals from wells 
that existed at the time the authority was created. Lastly, water authorities are primarily 
designed to regulate water quantity as opposed to quality.   
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Costs of maintaining a water authority are difficult to assess as this depends upon the 
jurisdictional mandate of the authority.  Water authorities in other areas of the state have 
budgets ranging from $50,000 to several million dollars per annum.  Water authorities are 
generally funded through real estate taxes and/or user permit fees.   
 

 Contract with the ISWS and ISGS to complete studies of shallow groundwater 
aquifers within the county. 

 
The ISWS and ISGS have completed extensive groundwater studies in limited 

portions of the county such as those completed in the Woodstock Quadrangle.  Extensive 
studies are currently underway in southeast Wisconsin, Lake County and Kane County.  The 
county should contract with the surveys to complete the mapping work in the county and 
coordinate the county’s efforts with work being completed in the adjacent counties. 
 

The annual costs of this option are dependent on the speed at which the county wants 
the work to progress and the detail to which the mapping and modeling are to be completed.  
It would be reasonable to expect to budget in the range of $220,000 a year for a decade to 
complete this work. 
 

 Investigate the enactment of new state laws regulating groundwater 
withdrawals 

 
If local management of water resources proves inadequate to maintain a balance 

between supply and demand, the county, in concert with representatives from IDNR, IEPA, 
CMAP, the Interagency Coordinating Committee on Groundwater and the Northern 
Groundwater Protection Planning Committee could work toward the enactment of additional 
state regulatory laws to control groundwater.  While this option could provide for sweeping 
regulatory measures, there does not appear to be a great deal of legislative support for such 
regulation at a state level at this time.  
 
    7.1 Conclusion 

The existing institutional framework for groundwater management has been reviewed 
with the aim of identifying potential approaches to groundwater management in McHenry 
County.  Nine specific recommendations have been made to address groundwater quality and 
quantity issues.  Implementation of these recommendations could cost in excess of 
$1,000,000 per year.   
 

As McHenry County Board members develop a groundwater management plan, they 
may want to consider the findings of this review as a guide.  Approaches may be modified, 
refined and investigated in detail at the request of the Board.  In as much as work completed 
in the future will reveal additional management problems or other opportunities to address, 
this report should be considered a living document and be periodically updated. 
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10.  ABBREVIATIONS 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
cfs cubic feet per second 
CFSA Consolidated Farm Services Agency 
CMAP Chicago Metropolitan Agency for Planning (formerly NIPC) 
CRP Conservation Reserve Program 
CWA Clean Water Act 
DWSRF Drinking Water State Revolving Fund 
EQIP Environmental Quality Incentives Program 
ESA Endangered Species Act 
FHA Federal Highway Administration 
FIFRA Federal Insecticide, Fungicide and Rodenticide Act 
GAC Groundwater Advisory Council 
gpm gallons per minute 
gpd gallons per day 
GRIP Groundwater Resources Information for Planning 
GWPA groundwater protection area 
HUD Department of Housing and Urban Development 
ICCG Interagency Coordinating Committee on Groundwater 
IDA Illinois Department of Agriculture 
IDNR Illinois Department of Natural Resources  
IDPH Illinois Department of Public Health 
IEPA Illinois Environmental Protection Agency 
IGPA Illinois Groundwater Protection Act 
ILCS Illinois Compiled Statutes 
IPCB Illinois Pollution Control Board 
ISGS Illinois State Geological Survey 
ISWS Illinois State Water Survey 
IVWA Imperial Valley Water Authority 
MCCD McHenry County Conservation District 
MCDH McHenry County Department of Health 
MCPDD McHenry County Planning and Development Department 
MGD million gallons per day 
MSA metropolitan statistical area 
NGPPC Northern Illinois Groundwater Protection Planning Committee 
NIPC Northeastern Illinois Planning Commission (see CMAP) 
NPDES National Pollution Discharge Elimination System 
NPS non-point source 
NRCS Natural Resources Conservation Service 
OFSM Office of the State Fire Marshal 
RCRA Resource Conservation and Recovery Act 
RSVP Retired Senior Volunteer Programs 
SDCG Sustainable Development Challenge Grant 
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SDWA Safe Drinking Water Act 
SSA Sole Source Aquifer 
SWAP Source Water Assessment Program 
SWCD Soil and Water Conservation Districts 
TCE tetrachloroethylene 
TSCA Toxic Substances Control Act 
USCOE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey 
UST underground storage tank 
VOC volatile organic compound 
WHPA wellhead protection areas 
WO Wellhead Operation 
WP Well Field Protection 
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Appendix A:  Federal Funding Programs for Water Resources Management  
 
Conservation Reserve Program  
 
Overview 
 
CRP is a voluntary program that offers long-term rental payments and cost-share assistance 
to establish long-term, resource-conserving cover on environmentally sensitive cropland or, 
in some cases, marginal pastureland.  The protective cover reduces soil erosion, improves 
water quality, and enhances or establishes wildlife habitat.  Increased rental payments are 
available on certain land areas (e.g., land within a wellhead protection area may receive an 
additional 10 percent payment).  
 
Application Information 
 

 Sign up periods are periodically announced by the Secretary of Agriculture 
 Enrollment is based on a competitive environmental benefits index. 

 
Eligibility 
 

 Land must be owned or leased for at least 12 months.   
 Individuals, partnerships, associations, estates, trusts, other business 

enterprises or legal entities, a state, state political subdivisions, state or local 
agencies owning or operating land might be eligible to participate  

 Land must have a minimum acceptable erodibility index, be located in an 
approved conservation priority area, have evidence of scour erosion damage, 
be a cropped wetland or cropland associated with non-cropped wetlands, be 
land enrolled in the Water Bank Program (WBP) in the last year of the WBP 
agreement, or contain other environmentally sensitive land. 

 
Assistance Provided 
 

 Annual rental payments to each participant of up to $50,000 per fiscal year 
 Payment to participant of up to 50 percent of the cost for establishing cover 
 Incentive payments for wetland hydrology restoration equal to 25 percent of 

the cost of restoration. 
 
Contacts/Address 
 

Contact local or state FSA office  
Headquarters: U.S. Department of Agriculture,  
Farm Service Agency, Conservation Reserve Program 
Stop 0513, Washington, DC 20250-0513 
(202) 720-6221 
info@fsa.usda.gov 
http://www.fsa.usda.gov/pas/publications/facts/pubfacts.htm 
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Environmental Quality Incentives Program 
 
Overview 
 
The Environmental Quality Incentives Program (EQIP) was established to provide a single, 
voluntary conservation program for farmers to address significant natural resource needs and 
objectives.  Nationally, it provides technical, financial, and educational assistance, half of it 
targeted to livestock-related natural resource concerns and the other half to more general 
conservation priorities.  EQIP is available primarily in priority areas where there are 
significant natural resource concerns and objectives. 
 
Application Information 
 

 Continuous sign-up with alternating batching (ranking) periods 
 
Eligibility 
 

 Non-federal landowners engaged in livestock operations or agricultural 
production. 

 Eligible land includes cropland, range land, pasture, forestland, and other farm 
lands    

 
Assistance Provided 
 

 Cost sharing: Up to 75 percent of costs of certain conservation practices. 
 Incentive payments: Up to 100 percent for 3 years, paid at a flat rate. 
 Maximum $10,000 per person per year and $50,000 over length of contract. 
 NRCS awarded 24,339 contracts in FY97. 

 
Contacts/Address 
 

Contact local or state NRCS office (Appendix A) 
Headquarters: U.S. Department of Agriculture  
Natural Resources Conservation Service 
P.O. Box 2890, Washington, DC 20013-9770 
(202) 720-1873 
http://aspe.os.dhhs.gov/cfda/p10912.htm 
http://www.nrcs.usda.gov/NRCSProg.html 
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Superfund Technical Assistance Grants for Citizen Groups at Priority Sites 
 
Overview 
 
This grant program provides funds to community groups to permit them to hire technical 
advisors who may assist the groups in interpreting technical information concerning the 
assessment of potential hazards and selection and design of appropriate remedies at sites 
eligible for cleanup under the Superfund Program.  Funds may be used at sites listed or 
proposed for the National Priorities List (NPL) where cleanup is under way.  Applications 
may be submitted after a site is proposed for listing on the NPL. 
 
Application Information 
 

 No deadline.  Communities are eligible for one award per NPL site. 
 
Eligibility 
 

 Any qualified group of individuals, but recipient group must incorporate to 
receive funds 

 
Assistance Provided 
 
One grant per NPL site: 

 $50,000 maximum (unless waived for an additional $50,000). 
 Required 20 percent match (unless waived because of inability to pay). 
 EPA awarded eight grants in FY98. 

 
Contacts/Address 
 

U.S. Environmental Protection Agency 
Office of Emergency and Remedial Response 
Community Involvement and Outreach Center (5204G) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(703) 603-8889  
(800) 424-9346 
epahotline@bah.com 
http://www.epa.gov/superfund/tools/tag/index.htm 
http://aspe.os.dhhs.gov/cfda/p66806.htm 
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Water and Waste Disposal Systems for Rural Communities 
 
Overview 
 
This program provides monies to provide basic human amenities, alleviate health hazards 
and promote the orderly growth of the rural areas of the nation by meeting the need for new 
and improved rural water and waste disposal facilities.  Funds may be used for the 
installation, repair, improvement, or expansion of a rural water facility including costs of 
distribution lines and well pumping facilities.  Funds also support the installation, repair, 
improvement, or expansion of a rural waste disposal facility, including the collection and 
treatment of sanitary waste stream, stormwater, and solid wastes. 
 
Application Information 
 

 Contact state office 
 
Eligibility 
 

 Municipalities, counties, and other political subdivisions of a state (such as 
districts), and authorities, associations, cooperatives, and nonprofit 
corporations. 

 
Assistance Provided 
 

 Project grants (617 grants awarded in FY98, ranging from $3,000 to $4.1 
million) 

 Direct loans (774 loans awarded in FY98, ranging from $5,000 to $7.3 
million) 

 Guaranteed/insured loans (9 guaranteed/insured loans awarded in FY98)   
 
Contacts/Address 
 

Please contact state or local office (Appendix A) 
Headquarters: U.S. Department of Agriculture  
Rural Utilities Service, Water and Environmental Programs 
Room 4050-S, Stop 1548 
1400 Independence Avenue, SW, Washington, DC 20250 
(202) 690-2670 
Please contact by telephone or mail 
http://www.usda.gov/rus/water/programs.htm 
http://aspe.os.dhhs.gov/cfda/p10760.htm 
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Public Works and Development Facilities Program 
 
Overview 
 
This program provides assistance to help distressed communities attract new industry, 
encourage business expansion, diversify local economies, and generate long-term, private 
sector jobs.  Among the types of projects funded are water and sewer facilities, primarily 
serving industry and commerce; access roads to industrial parks or sites; port improvements; 
business incubator facilities; technology infrastructure; sustainable development activities; 
export programs; brown fields redevelopment; aquaculture facilities; and other infrastructure 
projects.  Specific activities may include demolition, renovation, and construction of public 
facilities; provision of water or sewer infrastructure; or the development of stormwater 
control mechanisms (e.g., a retention pond) as part of an industrial park or other eligible 
project. 
 
Application Information 
 

 Applications are accepted on a continuous basis and are processed as funds 
become available.  Funding information appears annually in the Federal 
Register. 

 
Eligibility 
 

 States, political subdivisions of a state, special-purpose state/local government 
units; or public or private nonprofit organizations. 

 Proposed projects must be consistent with an approved regional 
Comprehensive Economic Development Strategy (CEDS). 

 EDA evaluates proposals and invites formal applications. 
 
Assistance Provided 
 

 Project grants.  Average FY98 grant: $859,443  
 
Legislative Authority  
 

 Economic Development Administration Reform Act (Public Law 105-393), 
which replaces and amends the Public Works and Economic Development Act 
of 1965. 

 
Contacts/Address 
 

Contact EDA regional office (Appendix A)  
Headquarters: U.S. Department of Commerce 
Economic Development Administration, Public Works Division 
14th Street and Constitution Ave., NW, Washington, DC 20230 
(202) 482-5268 
Please contact by telephone or mail 
http://aspe.os.dhhs.gov/cfda/p11300.htm.  
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Community Development Block Grant Program 
 
Overview 
 
This program is intended to develop viable urban communities by providing decent housing 
and a suitable living environment and by expanding economic opportunities.  Recipients may 
initiate activities directed toward neighborhood revitalization, economic development, and 
provision of improved community facilities and services.  Specific activities may include 
acquisition of real property, relocation and demolition, rehabilitation of structures, and 
provision of public facilities and improvements, such as new or improved water and sewer 
facilities. 
 
Application Information 
 

 McHenry County has the responsibility for the allocation of grants. 
 Grants are awarded on an annual basis based on competitive applications. 

 
Eligibility 
 

 Entitlement Grants: municipalities in a Metropolitan Statistical Area (MSA); 
other cities >50,000 in the MSA and urban counties of at least 200,000 
(excluding population in the entitlement cities) 

 State Program Grants: state governments distribute to local governments. 
 
Assistance Provided 
 

 Formula grants   
 



A-7 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

Sustainable Development Challenge Grants 
 
Overview 
 
Grants are intended to initiate community-based projects that promote environmentally and 
economically sustainable development.  The program encourages partnering among 
community, business, and government entities to work cooperatively to develop flexible, 
locally oriented approaches that link environmental management and quality of life activities 
with sustainable development and revitalization.  This program challenges communities to 
invest in a sustainable future that will link environmental protection, economic prosperity, 
and community well-being.  These grants are intended to (1) catalyze community-based 
projects; (2) build partnerships that increase a community’s capacity to take steps to ensure 
long-term ecosystem and human health, economic vitality, and community well-being; and 
(3) leverage public and private investments to enhance environmental quality by enabling 
community efforts to continue beyond the period of funding. 
 
Application Information 
 

 Fall 
 
Eligibility 
 

 Nonprofit organizations and community groups 
 State and local governments 

 
Contacts/Address 
 

U.S. Environmental Protection Agency, 
SDCG, Office of the Administrator (MC 1306) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-6812 
desautels.lynn@epa.gov 
http://aspe.os.dhhs.gov/cfda/p66651.htm 
http://www.epa.gov/ecocommunity/sdcg/ 
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Water Quality Special Research Grants Program 
 
Overview 
 
This program teams the Cooperative State Research Education and Extension Service 
(CSREES) with multiple federal agencies.  The program is targeted directly to the 
identification and resolution of agriculture-related degradation of water quality.  Eligible 
proposals will provide watershed-based information that may be used to assess sources of 
water quality impairment in targeted watersheds; develop and/or recommend options for 
continued improvement of water quality in targeted watersheds; and evaluate the relative 
costs and benefits associated with cleanup to all responsible sectors (e.g., farming, 
processing, urban runoff, municipal waste treatments).  The program favors proposals that 
have a clear problem statement and are place-based.  In addition, preference is given to 
projects that coordinate targeted research, education, and cooperative extension activities to 
minimize any adverse impacts that agricultural, forest, and range management practices, food 
and agricultural product processing, and/or livestock production systems might have on the 
nation’s water quality.  
 
Application Information 
 

 See the CSREES Web site for details (www.reeusda.gov) 
 
Eligibility 
 

 State/local governments and academic/nonprofit institutions located in the 
United States are eligible for EPA, National Science Foundation, and USDA 
funding. Profit-making firms and federal agencies are eligible for USDA 
funding. 

 
Assistance Provided 
 

 Project grants 
 
Contacts/Address 
 

U.S. Department of Agriculture 
Cooperative State Research, Education and Extension Service 
Ag Box 2201, Washington, DC 20250-2201 
(202) 401-5971 
mhorton@reeusda.gov 
http://www.reeusda.gov 
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Environmental Education Grants Program 
 
Overview 
 
The purpose of the Environmental Education Grants (EEG) is to provide financial support for 
projects that design, demonstrate, or disseminate environmental education practices, 
methods, or techniques.  Projects must focus on one of the following: (1) improving 
environmental education teaching skills; (2) educating teachers, students, or the public about 
human health problems; (3) building state, or local government capacity to develop 
environmental education programs; (4) educating communities through community-based 
organization; or (5) educating the public through print, broadcast, or other media.  
 
Application Information 
 

 Mid-November 
 
Eligibility 
 

 Local or state education agencies, colleges and universities, nonprofit 
organizations, state environmental agencies, and noncommercial education 
broadcasting agencies 

 
Assistance Provided 
 

 Project grants (up to $25,000 regionally; $25,000 to $150,000 nationally) 
 Non-federal government match of 25 percent is required 
 In FY99, the following number of grants were awarded: 150 for $5,000, 50 for 

$5,000-$25,000, and 9 for $100,000 
 
Contacts/Address 
 

U.S. Environmental Protection Agency 
Office of Environmental Education (1704)  
Environmental Education Grants 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-8619 
Please contact by telephone or mail 
http://www.epa.gov/enviroed/grants.html 
http://aspe.os.dhhs.gov/cfda/p66951.htm 
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Environmental Justice Grants to Small Community Groups 
 
Overview 
 
This grant program provides financial assistance to community-based organizations to 
support projects to design, demonstrate, or disseminate practices, methods, or techniques 
related to environmental justice on the local level.  Grants may be used for (1) education and 
awareness programs, (2) environmental justice programs (e.g., river monitoring and pollution 
prevention), (3) technical assistance in accessing available public information, and (4) 
technical assistance with gathering and interpreting existing environmental justice data. 
 
Application Information 
 

 First week of March  
 
Eligibility 
 

 Community-based nonprofit organizations (grassroots groups, churches) 
Organizations must be incorporated to apply 

 
Assistance Provided 
 

 Office of Environmental Justice provides funds to EPA regional offices, 
which in turn select and award grants up to $20,000.  EPA awarded 123 grants 
in FY98. 

 
Contact/Addresses 
 

U.S. Environmental Protection Agency 
Office of Environmental Justice (2201A) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 564-2515  
(800) 962-6215 
environmental-justice-epa@epa.gov 
http://es.epa.gov/oeca/oej/ejgrantf.html 
http://aspe.os.dhhs.gov/cfda/p66604.htm 
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Environmental Justice Through Pollution Prevention Grants Program 
 
Overview 
 
This program provides financial assistance to low-income and people-of-color communities 
to implement pollution prevention activities.  EPA strongly encourages cooperative efforts 
among communities, business, industry, and government to address common pollution 
prevention goals. Projects funded under this grant program may involve public education, 
training, demonstration projects, and public or private partnerships, as well as approaches to 
develop, evaluate, and demonstrate non-regulatory strategies and technologies.  
 
Application Information 
 

 Spring 
 
Eligibility 
 

 Nonprofit organizations 
 State and local governments and academic institutions 

 
Assistance Provided 
 

 Project grants 
 Up to $100,000 for local projects or projects that involve multiple 

communities.  EPA awarded 48 grants in FY98. 
 Government entities are subject to a 25 percent matching requirement 

 
Contact/Addresses 
 

U.S. Environmental Protection Agency 
Office of Pollution Prevention and Toxics 
Pollution Prevention Division (7409) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(703) 841-0483  
ejpa@erg.com 
http://www.epa.gov/opptintr/ejp2/ 
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Environmental Monitoring for Public Access and Community Tracking 
 
Overview 
 
The goal of Environmental Monitoring for Public Access and Community Tracking 
(EMPACT) is to provide public access to clearly communicated, time-relevant (timely or 
real-time), useful, and accurate environmental monitoring data in an ongoing and sustainable 
manner in 86 of the largest metropolitan areas.  Environmental monitoring consists of the 
systematic measurement, evaluation, and communication of physical, chemical, and 
biological information intended to give insight into environmental conditions.  EMPACT 
seeks to assist the public in day-to-day decision making about their health and the 
environment.  Projects may address clean air, clean water, source water protection, ocean 
pollution, lead assessment, overall ecosystem quality, or other important environmental 
aspects.   
 
Application Information 
 

 EMPACT Metro Grant announcements are released in the first quarter of the 
fiscal year.   

 
Eligibility 
 

 Local governments (as defined by 40 CFR 31.3) that are located within an 
EMPACT metropolitan area are eligible to apply.  The principal investigator 
must be a current employee of the grantee.  Partner organizations may receive 
funds through subcontracts with the awardee institution. 

 
Assistance Provided 
 

 Project grants 
 Awards range from $200,000 to $400,000 

 
Contact/Addresses 
 

US Environmental Protection Agency 
EMPACT Program – Office of Environmental Information (8722R) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 564-5179 
Please contact by telephone or mail 
http://www.epa.gov/empact 
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Pollution Control Loans 
 
Overview 
 
The Small Business Administration’s (SBA) Pollution Control Loans are intended to provide 
loan guarantees to eligible small businesses for the financing of the planning, design, or 
installation of pollution control facilities.  These facilities must prevent, reduce, abate, or 
control any form of pollution, including recycling. 
 
Application Information 
 

 Loan applications accepted on an ongoing basis 
 
Eligibility 
 

 Small businesses. Although most are eligible for loans, some types of 
businesses are ineligible and a case-by-case determination must be made by 
the SBA.  Eligibility is determined by four factors: (1) type of business, (2) 
size of business, (3) use of loan funds, and (4) special circumstances.  For 
more details, see www.sba.gov/financing/frpollute.html. 

 
Assistance Provided 
 

 SBA guarantees up to $1,000,000 for Pollution Control Loans to eligible 
businesses (normal SBA loans are guaranteed up to $750,000). SBA loan 
programs are intended to encourage longer term small business financing but 
actual loan maturities are based on the ability to repay, the purpose of the loan 
proceeds, and the useful life of the assets financed.  However, maximum loan 
maturities have been established: twenty-five years for real estate, ten (10) 
years for equipment; and seven (7) years for working capital. 

 
Contact/Addresses 
 

Contact regional or local SBA office 
Headquarters: Small Business Administration 
409 3rd Street, SW, Washington DC 20416 
(800) U-ASK-SBA 
Select “Comments” bar on SBA Web site (http://www.sba.gov) 
http://www.sba.gov/financing/frpollute.html 
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Pesticide Environmental Stewardship Grants 
 
Overview 
 
The Pesticide Environmental Stewardship Program (PESP) forms voluntary partnerships 
with pesticide users to reduce the risks from pesticides in agricultural and non-agricultural 
settings, and implement pollution prevention measures.  All organizations with a 
commitment to pesticide risk reduction are eligible to join PESP, either as Partners or as 
Supporters.  Membership is completely voluntary.  Organizations that use pesticides or 
represent pesticide users are eligible to join PESP as Partners.  Such organizations include 
commodity groups, associations of pesticide users, and individual companies that apply 
pesticides.  Organizations that do not use pesticides, but are involved in pesticide issues or 
have influence over the pest management practices of pesticide users, are eligible to join 
PESP as Supporters.  Supporters may include public interest groups whose constituencies 
have a strong interest in pesticide risk reduction.  Partners and Supporters agree to develop 
and implement formal strategies to reduce pesticide risk and to annually report on the 
progress they have made toward achieving those strategies. 
 
Application Information 
 

 Applications for PESP membership are accepted on an ongoing basis 
 
Eligibility 
 

 Open only to PESP Partners and Supporters 
 
Assistance Provided 
 

 Grants up to $50,000; 11 grants awarded in FY98 
 As funds allow, Partners and Supporters compete for seed money to help 

support pest management practices that reduce pesticide risk. 
 
Contact/Addresses 
 

U.S. Environmental Protection Agency 
Office of Prevention, Pesticides, and Toxic Substances 
Office of Pesticides, PESP (7511C) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(703) 308-7035 
pesp.info@epa.gov  
http://www.epa.gov/oppbppd1/PESP/ 
http://www.pesp.org 
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Watershed Protection and Flood Prevention Program 
 
Overview 
 
Also known as the “Small Watershed Program” or the “PL 566 Program,” this program 
provides technical and financial assistance to address resource and related economic 
problems on a watershed basis.  Projects related to watershed protection, flood prevention, 
water supply, water quality, erosion and sediment control, wetland creation and restoration, 
fish and wildlife habitat enhancement, and public recreation are eligible for assistance.  
Technical and financial assistance is also available for planning and installation of works of 
improvement to protect, develop, and use land and water resources in small watersheds. 
 
Application Information 
 

 Eligible project sponsors may submit formal requests for assistance to the 
NRCS state Conservationist in each state at any time. 

 
Eligibility 
 

 Local or state agency, county, municipality, town or township, soil and water 
conservation district, flood prevention/flood control district, or other subunit 
of state government with the authority and capacity to carry out, operate, and 
maintain installed works of improvement.  Projects are limited to watersheds 
containing < 250,000 acres. 

 
Assistance Provided 
 

 Technical assistance and cost sharing (amount varies) for implementation of 
NRCS-authorized watershed plans.  Technical assistance on watershed 
surveys and planning.  Although projects vary significantly in scope and 
complexity, typical projects entail $3.5 million to $5 million in federal 
financial assistance. 

 
Contact/Addresses 
 

For funding information contact state NRCS office (Appendix A) 
Headquarters: Department of Agriculture  
Natural Resources Conservation Service 
P.O. Box 2890  
Washington, DC 20013-9770 
(202) 720-3534 
rcollett@usda.gov 
http://www.ftw.nrcs.usda.gov/programs.html 
http://aspe.os.dhhs.gov/cfda/p10904.htm 
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Land and Water Conservation Fund Grants to States 
 
Overview 
 
The Land and Water Conservation Fund (LWCF) uses offshore oil leasing revenues to 
support the creation of state and local park and recreation areas that guarantee perpetual 
public outdoor recreation opportunities.  LWCF grant funds may be used for state planning 
and for the acquisition and development of state and local facilities that provide active and/or 
passive recreation opportunities.  Recreation enhancement may be accomplished through the 
preservation of open space, estuaries, forests, wildlife, and natural resource area. 
 
Application Information 
 

 Contact state office 
 
Eligibility 
 

 Local governments apply to their state government for funding. 
 
Assistance Provided 

 Matching grants 
 
Funding Level 

 FY00 $40 million (individual state apportionment are determined by formula) 
 
Contact/Addresses 
 

Contact state office (Appendix A) 
Headquarters: U.S. Department of the Interior 
National Park Service, Recreation Programs 
Room MIB-MS 3622 
1849 C Street NW 
Washington, DC 20240 
(202) 565-1200 
wayne_strum@nps.gov 
http://www.ncrc.nps.gov/lwcf/ 
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Capitalization Grants for Clean Water State Revolving Funds 
 
Overview 
 
EPA awards grants to states to capitalize their Clean Water State Revolving Funds 
(CWSRFs).  The states, through the CWSRF, make loans for high-priority water quality 
activities.  As loan recipients make payments back into the fund, money is available for new 
loans to be issued to other recipients.  Although traditionally used to build wastewater 
treatment facilities, loans are also used for other water quality management and source water 
protection activities, including (1) agricultural, rural, and urban runoff control; (2) wet 
weather flow control, including stormwater and sewer overflows; (3) alternative wastewater 
treatment technologies; and (4) landfills and riparian buffers. 
 
Application Information 
 

 Pre-Applications are due April 1 of each year. 
 
Eligibility 
 

 States lend money to municipalities for wastewater treatment systems and to 
municipalities, communities, citizens’ groups, nonprofit organizations, and 
citizens implementing NPS  activities (provided for in state plans developed 
under CWA secs. 319 and 320) 

 
Assistance Provided 
 

 Loans provided by states to eligible recipients (approx. $3 billion annually) 
 20 percent state match is required 

 
Contact/Addresses 
 

U.S. Environmental Protection Agency, Office of Wastewater Management, SRF 
Branch, Municipal Support Division (4204)  
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-7360 
srfinfo@epa.gov 
http://aspe.os.dhhs.gov/cfda/p66458.htm 
http://www.epa.gov/owm/finan.htm 
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Capitalization Grants for Drinking Water State Revolving Fund 
 
Overview 
 
EPA awards grants to states to capitalize their Drinking Water State Revolving Fund 
(DWSRF).  States use a portion of their capitalization grants to set up a revolving fund from 
which loans and other types of assistance are provided to eligible public water systems 
(publicly and privately owned) to finance the costs of infrastructure projects.  Loan 
repayments made by assistance recipients provide a continuing source of infrastructure 
financing.  States may also use a portion of their capitalization grants to fund set-aside 
activities that help to prevent contamination problems of surface and ground water drinking 
water supplies, as well as enhance water system management through source water 
protection, capacity development, and operator certification programs.  
 
Application Information 
 

 Pre-Applications are due April 1 of each year. 
 
Eligibility 
 

 States provide loans and other types of assistance to eligible public water 
systems and other recipients 

 
Assistance Provided 
 

 20 percent state match of the capitalization grant is required 
 States provide loans and other types of assistance to eligible recipients 
 State may use up to 31 percent of the capitalization grant for set-asides 
 In FY98, states received a range of grant amounts ($7.1 to $77.1 million) 

 
Contact/Addresses  
 

U.S. Environmental Protection Agency 
Office of Ground Water and Drinking Water (4606) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,  
Washington, DC 20460 
SDWA hotline: (800) 426-4791 
hotline-sdwa@epa.gov 
http://www.epa.gov/safewater/dwsrf.html 
http://aspe.os.dhhs.gov/cfda/p66468.htm 
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Nonpoint Source Implementation Grants (319 Program) 
 
Overview 
 
The 319 program provides formula grants to the states to implement nonpoint source projects 
and programs in accordance with section 319 of the Clean Water Act (CWA).  Nonpoint 
source pollution reduction projects may be used to protect source water areas and the general 
quality of water resources in a watershed.  Examples of previously funded projects include 
installation of best management practices (BMPs) for animal waste; design and 
implementation of BMP systems for stream, lake, and estuary watersheds; basin wide 
landowner education programs; and lake projects previously funded under the CWA section 
314 Clean Lakes Program.  
 
Application Information 
 

 Application requirements set by IEPA. 
 
Eligibility  
 

 Local governments and nonprofit organizations may submit applications to 
states for funds in accordance with the state’s program) 

 
Assistance Provided 
 

 Formula grants are awarded to a lead agency in each state.  
 State and local organizations are usually required to provide 40 percent of 

total project or program cost.  
 
Contact/Addresses 
 

U.S. Environmental Protection Agency 
Office of Wetlands, Oceans and Watersheds 
Nonpoint Source Control Branch (4503F) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-7100 
ow-general@epa.gov 
http://aspe.os.dhhs.gov/cfda/p66460.htm 
http://www.epa.gov/owow/NPS 
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Water Quality Cooperative Agreements 
 
Overview 
 
Grants are provided to support the creation of unique and new approaches to meeting 
stormwater, sanitary sewer, and combined sewer outflows, biosolids, and pretreatment 
requirements, as well as enhancing state capabilities.  Eligible projects include research, 
investigations, experiments, training, demonstrations, surveys, and studies related to the 
causes, effects, extent, and prevention of pollution. 
 
Application Deadline(s) 
 

 Applications accepted on an ongoing basis 
 
Eligibility 
 

 State water pollution control agencies, interstate agencies, local public 
agencies, nonprofit institutions, organizations, and individuals 

 
Assistance Provided 
 

 Grants; a match is encouraged  
 Headquarters and regional EPA offices awarded a total of 170 grants in FY98, 

including provision of additional funds for ongoing projects 
 
Contact/Addresses 
 

U.S. Environmental Protection Agency 
Office of Wastewater Management (4203) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-9545 
benroth.barry@epa.gov 
http://www.epa.gov/owm/wm042000.htm 

 



A-21 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

Watershed Assistance Grants 
 
Overview 
 
Today’s water quality challenges include habitat loss and nonpoint source pollution from 
urban, rural, and rapidly growing areas.  This pollution impacts the quality of surface and 
ground water supplies, many of which serve as drinking water sources.  Solving such 
challenges requires partnerships and community-led solutions.  To address this need, EPA 
establishes a cooperative agreement with one or more nonprofit organization(s) or other 
eligible entities to support watershed partnership organizational development and long-term 
effectiveness.  Funding supports organizational development and capacity building for 
watershed partnerships with diverse membership. 
 
Application Deadline(s) 
 

 Varies 
 
Eligibility 
 

 Nonprofits and local governments. 
 
Assistance Provided 
 

 Grants (match is encouraged but not required) 
 
Contact/Addresses  
 

U.S. Environmental Protection Agency 
Office of Wetlands, Oceans and Watersheds (4501F) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-4538 
cole.james@epa.gov 
http://www.epa.gov/owow/wag.html 
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Wetlands Reserve Program 
 
Overview 
 
This voluntary program provides landowners with financial incentives to restore and protect 
wetlands in exchange for retiring marginal agricultural land.  Landowners may sell a 
conservation easement or enter into a cost-share restoration agreement.  Landowners 
voluntarily limit future use of the land, but retain private ownership.  Landowners and the 
Natural Resources Conservation Service develop a plan for the restoration and maintenance 
of the wetland. 
 
Application Deadline(s) 
 

 Continuous sign-up 
 
Eligibility 
 

 Easement participant must have owned the land for at least 1 year. Owner may 
be an individual, partnership, association, corporation, estate, trust, business, 
or other legal entity; a state (when applicable); a political subdivision of a 
state; or any agency thereof owning private land. 

 Land must be restorable and be suitable for wildlife benefits. 
 
Assistance Provided 
 
WRP provides three options to the landowner: 

 Permanent Easement: USDA purchases easement (price is lesser of the 
appraised agricultural or raw land value, payment cap, or amount offered by 
the landowner).  USDA pays 100 percent of restoration costs.  

 30-year Easement: Easement payment will be 75 percent of what would be 
paid for a permanent easement.  USDA pays 75 percent of restoration costs. 

 Restoration Cost-Share Agreement: Agreement (min. 10 yr) to restore 
degraded wetland habitat.  USDA pays 75 percent of restoration costs.  

 
Contacts/Address 
 

Contact local or state NRCS office  
Headquarters: U.S. Department of Agriculture 
Natural Resources Conservation Service  
Watersheds and Wetlands Division  
P.O. Box 2890, Washington, DC 20013 
(202) 690-0848 
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Five-Star Restoration Program 
 
Overview 
 
The USEPA supports the Five-Star Restoration Program by providing funds to four 
intermediary organizations: the National Association of Counties, the National Association 
of Service and Conservation Corps, the National Fish and Wildlife Foundation, and the 
Wildlife Habitat Council, which then make sub-grants to support community-based wetland 
and riparian restoration projects.  The Five-Star program seeks to support restoration projects 
in 500 watersheds by 2005, a key action of the Clean Water Action Plan.  Competitive 
projects have a strong on-the-ground habitat restoration component that provides long-term 
ecological, educational, and/or socioeconomic benefits to the people and their community.  
Preference is given to projects that are part of a larger watershed or community stewardship 
effort and include a description of long-term management activities.  Projects must involve 
contributions from multiple and diverse partners, including citizen volunteer organizations, 
corporations, private landowners, local conservation organizations, youth groups, charitable 
foundations, and other federal, state, and local governments.     
 
Application Deadline(s) 
 

 January/February 
 
Eligibility 
 

 Any public or private entity that engages in community-based restoration 
 
Assistance Provided 
 

 Subgrants (average $10,000) through the intermediary organizations for 
projects 

 Technical support and peer information exchange  
 
Contacts/Address 
 

U.S. Environmental Protection Agency 
Office of Wetlands, Oceans and Watersheds (4502F) 
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
(202) 260-8076 
pai.john@epa.gov 
http://www.epa.gov/owow/wetlands/restore/5star/ 
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Wetlands Program Development Grants 
 
Overview 
 
The Wetlands Program Development Grants provide financial assistance to states and local 
governments to support development of new, or augmentation and enhancement of existing 
wetland programs.  Projects must clearly demonstrate a direct link to an increase in the 
state’s or local government’s ability to protect its wetland resources. 
 
Application/Deadline(s) 
 

 Varies by EPA region.  Refer to Internet site for deadlines and regional 
contact information (http://www.epa.gov/owow/wetlands/2000grant/). 

 
Eligibility 
 

 States 
 Local governments 
 Intergovernmental organizations 

 
Assistance Provided 
 

 Project grants are used to fund individual projects 
 Recipients must provide a 25 percent match of the total project cost 
 EPA awarded 160 grants in FY98, ranging from $10,000 to $500,000 

 
Contact/Addresses 
 

Contact regional office (Appendix A) or 
U.S. Environmental Protection Agency 
Office of Wetlands, Oceans and Watersheds 
Wetlands Division (4502F),  
Ariel Rios Bldg., 1200 Pennsylvania Ave., NW,   
Washington, DC 20460 
Contact EPA regional wetland coordinator (Appendix A)   
(800) 832-7828 (contractor operated) 
wetlands-hotline@epa.gov (contractor operated) 
http://www.epa.gov/OWOW/wetlands/2000grant/ 
http://aspe.os.dhhs.gov/cfda/p66461.htm 
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Partners for Fish and Wildlife Habitat Restoration Program 
 
Overview 
 
The Partners for Fish and Wildlife Habitat Restoration Program, through partnerships with 
conservation groups and federal/state/tribal/local government agencies, provides technical 
and financial assistance to private landowners interested in voluntarily restoring or otherwise 
improving native habitats for fish and wildlife on their lands.  This program focuses on 
restoring former and degraded wetlands, native grasslands, stream and riparian areas, and 
other habitats to conditions as natural as feasible.  Under cooperative agreements, private 
landowners agree to maintain restoration projects, but otherwise retain full control of the 
land.  Since 1987, the program has partnered with more than 19,000 landowners to restore 
over 409,000 acres of wetlands, 333,000 acres of prairie grassland, and 2,030 miles of in-
stream aquatic and riparian habitat.  In addition, the program has reopened more than 200 
miles of stream habitat for fish and other aquatic species by removing barriers to passage. 
 
Application Deadline(s) 
 

 Not applicable 
 
Eligibility 
 

 Private landowners (must enter into a cooperative agreement for a fixed term 
of at least 10 years) 

 
Assistance Provided 
 

 Project cost-share; service cost-share (generally limited to less than $25,000) 
 Technical assistance: habitat assessment and restoration expertise 
 In FY98, the Program provided financial assistance to 1,781 private 

landowners and restored more than 46,000 acres of wetlands, 51,000 acres of 
native grasslands, and 430 miles of riparian and in-stream habitats. 

 
Contacts Address 
 

U.S. Department of the Interior, U.S. Fish and Wildlife Service  
Branch of Habitat Restoration, Division of Habitat Conservation 
4401 North Fairfax Drive, Room 400, Arlington, VA 22203 
(703) 358-2201          
Please contact by telephone or mail 
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Appendix B:  Preparation of Needs Assessments 
 
(415 ILCS 5/17.1) (from Ch. 111 1/2, par. 1017.1) 

Sec. 17.1. 
(a) Every county or municipality which is served by a community water supply 

well may prepare a groundwater protection needs assessment. The county or 
municipality shall provide notice to the Agency regarding the commencement 
of an assessment. Such assessment shall consist of the following at a 
minimum: 

 
(1) Evaluation of the adequacy of protection afforded to resource 

groundwater by the minimum setback zone and, if applicable, the 
maximum setback zone; 

 
(2) Delineation, to the extent practicable, of the recharge area outside of 

any applicable setback zones but contained within any area over which 
the county or municipality has jurisdiction or control; 

 
(3) Identification and location of potential primary and potential 

secondary sources and potential routes within, and if appropriate, in 
proximity to the delineated recharge area for each such well; 

 
(4) Evaluation of the hazard associated with identified potential primary 

and potential secondary sources and potential routes contained within 
the recharge area specified according to subparagraph (a)(2) of this 
Section, taking into account the characteristics of such potential 
sources and potential routes, the nature and efficacy of containment 
measures and devices in use, the attenuative qualities of site soils in 
relation to the substances involved, the proximity of potential sources 
and potential routes and the nature, rate of flow, direction of flow and 
proximity of the uppermost geologic formation containing 
groundwater utilized by the well; 

 
(5) Evaluation of the extent to which existing local controls provide, either 

directly or indirectly, some measure of groundwater protection; and 
 

(6) Identification of practicable contingency measures, including 
provision of alternative drinking water supplies, which could be 
implemented in the event of contamination of the water supply. 

 
(b) Upon completion of the groundwater protection needs assessment, the county 

or municipality shall publish, in a newspaper of general circulation within the 
county or municipality, notification of the completion of such assessment and 
of the availability of such assessment for public inspection. At a minimum, 
such assessment shall be available for inspection and copying, at cost, by the 
general public during regular business hours at the offices of such county or 
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municipality. Information within the groundwater protection needs assessment 
which is claimed to be confidential, privileged or trade secret information 
shall be accorded protection by the county or municipality pursuant to the 
Freedom of Information Act, as amended. A copy of the assessment shall be 
filed by the county or municipality with the Agency and any applicable 
regional planning committee within 30 days of completion.  

 
(c) If a county or municipality has not commenced to prepare a groundwater 

protection needs assessment for a community water supply which is investor 
owned, then said owner may notify the county or municipality in writing of its 
intent to prepare such an assessment. The owner may proceed with the 
preparation of an assessment unless the county or municipality, within 30 days 
of the receipt of the written notice, responds in writing that an assessment will 
be undertaken. Upon receipt of such a written response, the owner shall not 
proceed for a period of 90 days. After this period, the owner may proceed to 
prepare an assessment if the county or municipality has not commenced such 
action. The owner shall provide notice to the Agency regarding the 
commencement of an assessment. An assessment which is prepared by such 
an owner shall be done in accordance with the provisions of subsection (a) of 
this Section. Upon completion of the assessment, the owner shall provide 
copies of such assessment to the county or municipality, any applicable 
regional planning committee and the Agency within 30 days.  

 
(d) The Agency shall implement a survey program for community water supply 

well sites. The survey program shall be organized on a priority basis so as to 
efficiently and effectively address areas of protective need. Each well site 
survey shall consist of the following at a minimum: 

 
(1) Summary description of the geographic area within a 1,000-foot radius 

around the wellhead; 
 

(2) Topographic or other map of suitable scale of each well site denoting 
the location of the wellhead, the 1,000-foot radius around the 
wellhead, and the location of potential sources and potential routes of 
contamination within this zone; 

 
(3) A summary listing of each potential source or potential route of 

contamination, including the name or identity and address of the 
facility, and a brief description of the nature of the facility; and 

 
(4) A general geologic profile of the 1,000-foot radius around the 

wellhead, including depth and age of the well, construction of the 
casing, formations penetrated by the well and approximate thickness 
and extent of these formations. 
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(e) Upon completion of a well site survey, the Agency shall provide the county or 
municipality, any applicable regional planning committee and, where 
applicable, the owner and operator of the community water supply well, with 
a report which summarizes the results of the survey.  

 
(f) Upon receipt of a notice of commencement of a groundwater protection needs 

assessment from a county or municipality pursuant to subsection (a), or from 
an owner of an investor owned community water supply pursuant to 
subsection (c), the Agency may determine that a well site survey is not 
necessary for that locale. If the county, municipality or other owner does not 
complete the assessment in a timely manner, then the Agency shall reconsider 
the need to conduct a survey.  

 
(g) The Agency may issue an advisory of groundwater contamination hazard to a 

county or municipality which has not prepared a groundwater protection needs 
assessment and for which the Agency has conducted a well site survey. Such 
advisory may only be issued where the Agency determines that existing 
potential primary sources, potential secondary sources or potential routes 
identified in the survey represent a significant hazard to the public health or 
the environment. The Agency shall publish notice of such advisory in a 
newspaper of general circulation within the county or municipality and shall 
furnish a copy of such advisory to any applicable regional planning 
committee.  

 
(h) Any county or municipality subject to subsection (a) above, but having a 

population of less than 25,000 or 5,000 persons, respectively, may request, 
upon receipt of a well site survey report, the Agency to identify those potential 
primary sources, potential secondary sources and potential routes which 
represent a hazard to the continued availability of groundwaters for public use, 
given the susceptibility of the groundwater recharge area to contamination. 
Such Agency action may serve in lieu of the groundwater protection needs 
assessment specified in subsection (a) of this Section. The Agency shall also 
inform any applicable regional planning committee regarding the findings 
made pursuant to this subsection.  

 
(i) Upon request, the Agency and the Department of Natural Resources may 

provide technical assistance to counties or municipalities in conducting 
groundwater protection needs assessments. (Source: P.A. 89-445, eff. 2-7-96.) 
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Appendix C:  Tazewell County Groundwater Protection Area Ordinance 
 
CONTENTS 
 
Section 
1. Title 
2. Findings 
3. Purpose and Intent 
4. Definitions 
5. Establishment of Setback Zones 
6. Applicability 
7. Operating Permits and Permit Conditions 
8. Groundwater Protection Overlay Zones 
9. Regulations Which Apply Within the Minimum Setback Zone (Zone 1) of the GWPA. 

A. Prohibited Uses and Activities 
B. Review of Proposed Activities 

10. Regulations Which Apply Within the Maximum Setback Zone (Zone 2) of the GWPA. 
A. Prohibited Uses and Activities 
B. Review of Proposed Activities 
C. Conditions for Groundwater Protection Area Permits Issued to New Facilities 

11. Regulations Which Apply Within the 5-Year Recharge Area (Zone 3) of the GWPA 
12. Unauthorized Releases 

A. General Provisions 
B. Unauthorized Releases Requiring Recording 
C. Unauthorized Releases Requiring Reporting 

13. Closure Permits and Permit Conditions 
14. Penalties 
15. Enforcement 
16. Notice of Violation 
17. Appeals 
18. Severability 
19. Inconsistent Ordinances Repealed 
20. Saving Clause 
21. Enactment 
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EXHIBITS 
 
Exhibit 1. Minimum Setback Zones 
Exhibit 2. Maximum Setback Zones 
Exhibit 3. 5-Year Recharge Area 
Exhibit 4. “Best Management Practices” for the Construction Industry 
 
SECTION 1:  TITLE 
 
This Ordinance shall be hereinafter known as the “Groundwater Protection Area Ordinance”, 
may be cited as such, will be hereinafter referred to as “this Ordinance”. 
 
SECTION 2:  FINDINGS 
 
The County of TAZEWELL finds that: 
 
WHEREAS, the continued availability of a natural, uncontaminated supply of water is an 
important and vital resource benefiting the residents of TAZEWELL County; and 
 
WHEREAS, it is in the best interest of the present and future residents of TAZEWELL 
County, both economically and in regard to health, that steps be taken to reduce the risk of 
contamination to the water supplies; and 
 
WHEREAS, restricting the number of future potential sources of contamination to the water 
supplies of the TAZEWELL County pursuant to the guidelines established by this Ordinance 
and the Illinois Groundwater Protection Act is a reasonable means by which to provide for a 
continued unpolluted source of water for the residents of TAZEWELL County and 
surrounding areas; and 
 
NOW, THEREFORE, BE IT ORDAINED by the TAZEWELL County Board, State of 
Illinois: 
 
SECTION 3:  PURPOSE AND INTENT 
 
A. PURPOSE 
 

In the interest of securing and promoting the public health, safety, and welfare, to 
preserve the quality and quantity of groundwater resources in order to assure a safe 
and adequate water supply for the present and future generations, and to protect and 
preserve groundwater resources currently in use and those aquifers having a potential 
for future use as a public water supply, the provisions of this Ordinance shall apply to 
all properties located within Groundwater Protection Areas in TAZEWELL County. 
This Ordinance establishes regulations for land uses within the Groundwater 
Protection Areas for: inspection and monitoring standards for new chemical substance 
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sources; uniform standards for release reporting; emergency response; chemical 
substance management planning; permit procedures; and enforcement. Nothing in this 
ordinance shall in any way limit the authority of the State or of the United States to 
implement existing or new regulations for the protection of groundwater or surface 
water. 

 
B. INTENT 
 

It is the intent of this Ordinance to provide a method: 
1. To protect the groundwater resources of TAZEWELL County and the 

surrounding area. 
2. To provide a means of regulating land uses within the Groundwater Protection 

Areas. 
3. To protect TAZEWELL County’s drinking water supply and that of the 

surrounding area from potential impacts by facilities that store, handle, treat, 
use, or produce substances that pose a hazard to groundwater quality. 

 
SECTION 4:  DEFINITIONS 
 
Except as stated in this Ordinance, and unless a different meaning of a word or term is clear 
from the context, the definition of words or terms in this Ordinance shall be the same as those 
used in the Illinois Environmental Protection Act and the Illinois Groundwater Protection Act 
(415 ILCS 5/14 et seq.), as amended from time to time.  ALL CAPITALIZED 
DEFINITIONS ARE STATUTORY. 
 
A. “ACT” MEANS THE ILLINOIS ENVIRONMENTAL PROTECTION ACT (415 

ILCS 5/1 ET SEQ.) 
B. “AGENCY” MEANS THE ILLINOIS ENVIRONMENTAL PROTECTION 

AGENCY. [415 ILCS 5/1 3.01] 
C. “AQUIFER” MEANS SATURATED (WITH GROUNDWATER) SOILS AND 

GEOLOGIC MATERIALS WHICH ARE SUFFICIENTLY PERMEABLE TO 
READILY YIELD ECONOMICALLY USEFUL QUANTITIES OF WATER TO 
WELLS, SPRINGS, OR STREAMS UNDER ORDINARY HYDRAULIC 
GRADIENTS. [35 ILL. ADM. CODE 620.110] 

D. “BOARD” MEANS THE ILLINOIS POLLUTION CONTROL BOARD. [415 ILCS 
5/1 3.04] 

E. “County” means the County of TAZEWELL. 
G. “Containment Device” means a device that is designed to contain an unauthorized 

release, retain it for cleanup, and prevent released materials from penetrating into the 
ground. 

H. “CHEMICAL SUBSTANCE” MEANS ANY “EXTREMELY HAZARDOUS 
SUBSTANCE” LISTED IN APPENDIX A OF 40 C.F.R. PART 355 THAT IS 
PRESENT AT A FACILITY IN AN AMOUNT IN EXCESS OF ITS THRESHOLD 
PLANNING QUANTITY, ANY “HAZARDOUS SUBSTANCE” LISTED IN 40 
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C.F.R. SECTION 302.4 THAT IS PRESENT AT A FACILITY IN AN AMOUNT 
IN EXCESS OF ITS REPORTABLE QUANTITY OR IN EXCESS OF ITS 
THRESHOLD PLANNING QUANTITY IF IT IS ALSO AN “EXTREMELY 
HAZARDOUS SUBSTANCE”, AND ANY PETROLEUM INCLUDING CRUDE 
OIL OR ANY FRACTION THEREOF THAT IS PRESENT AT A FACILITY IN 
AN AMOUNT EXCEEDING 100 POUNDS UNLESS IT IS SPECIFICALLY 
LISTED AS A “HAZARDOUS SUBSTANCE” OR AN “EXTREMELY 
HAZARDOUS SUBSTANCE”. “CHEMICAL SUBSTANCE DOES NOT MEAN 
ANY SUBSTANCE TO THE EXTENT IT IS USED FOR PERSONAL, FAMILY, 
OR HOUSEHOLD PURPOSES, OR TO THE EXTENT IT IS PRESENT IN THE 
SAME FORM AS A PRODUCT PACKAGED FOR DISTRIBUTION TO AND 
USE BY THE GENERAL PUBLIC. Chemical substance does not mean agricultural 
chemicals and petroleum utilized at a farm or farm residence for the purpose of 
agricultural production.  [430 ILCS 45/3] 

I. “Chemical Substance Source of Groundwater Contamination”, hereafter referred to as 
a chemical substance source, means a unit at a facility or site that stores or 
accumulates more than two-hundred fifty (250) pounds or more of aggregate 
quantities of chemical substances or if in liquid form thirty (30) gallons or more 
aggregate quantities during any calendar year. 

J. “FACILITY” MEANS THE BUILDINGS AND ALL REAL PROPERTY 
CONTIGUOUS THERETO, AND THE EQUIPMENT AT A SINGLE LOCATION 
USED FOR THE CONDUCT OF BUSINESS [430 ILCS 45/3]. 

K. “FARM RESIDENCE” MEANS ANY RESIDENCE ON A FARM OWNED OR 
OCCUPIED BY THE FARM OWNERS, OPERATORS, TENANTS, OR 
SEASONAL OR YEAR-ROUND HIRED WORKERS. FOR PURPOSES OF THIS 
DEFINITION, A “FARM” IS THE LAND, BUILDINGS, AND MACHINERY 
USED IN THE COMMERCIAL PRODUCTION OF FARM PRODUCTS, AND 
“FARM PRODUCTS” ARE THOSE PLANTS AND ANIMALS AND THERE 
PRODUCTS WHICH ARE PRODUCED OR RAISED FOR COMMERCIAL 
PURPOSES AND INCLUDE BUT ARE NOT LIMITED TO FORAGES AND SOD 
CROPS, GRAINS AND FEED CROPS, DAIRY AND DAIRY PRODUCTS, 
POULTRY AND POULTRY PRODUCTS, LIVESTOCK, FRUITS, 
VEGETABLES, FLOWERS, SEEDS, GRASSES, TREES, FISH, HONEY AND 
OTHER SIMILAR PRODUCTS, OR ANY OTHER PLANT OR ANIMAL 
PRODUCT WHICH SUPPLIES PEOPLE WITH FOOD, FEED, FIBER OR FUR 
[510 ILCS 77/10.23]. 

L. “GROUNDWATER” MEANS UNDERGROUND WATER WHICH OCCURS 
WITHIN THE SATURATED ZONE AND GEOLOGIC MATERIALS WHERE 
THE FLUID PRESSURE IN THE PORE SPACE IS EQUAL TO OR GREATER 
THAN ATMOSPHERIC PRESSURE. [415 ILCS 5/1 3.64] 

M. “Groundwater Protection Area” (“GWPA”) means the portion of an aquifer within 
the minimum setback zone, maximum setback zone, or 5-year capture zone of a well 
or well field. 
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N. “Groundwater Protection Area Permit” means an authorization by the county for a 
person to store, handle, use or produce a chemical substance sources within a GWPA. 

O. “Groundwater Protection Committee” means a committee appointed by the county 
Board which reviews materials to determine compliance with this Ordinance.  Said 
Committee shall consist of a representative from the Planning and Zoning 
Department, a representative from the Health Department, and the inspector as 
designated by the County Board. 

P. “Groundwater Protection Overlay Zones” are zones of the GWPA designated to 
provide differential levels of protection. Each GWPA is subdivided into three 
Groundwater Protection Overlay Zones as described below and as illustrated in 
attached exhibits. 
1. Zone 1: Minimum Setback Zone - A radial area of 200 or 400 feet (as 

established in Exhibit 1) around a community water supply or a radial area of 
200 feet around a non-community or private potable water supply well. 

2. Zone 2: Maximum Setback Zone - A regular or irregularly shaped area not to 
exceed 1,000 feet from the well head of a community water supply (as 
established in Exhibit 2), but excluding the minimum setback zone. 

3. Zone 3: 5-Year Recharge Area - The geographic area located between a well 
or well field providing potable water to a community water supply and the 
outer boundary of the 5-year recharge area but excluding zones 1 and 2.  
Copies of these 5 year delineations are on file with the Tazewell County 
Zoning Department as required by this Ordinance. 

Q. “New Chemical Substance Source of Groundwater Contamination”, hereafter referred 
to as a new chemical substance source, means: 
A Chemical Substance Source which is not in existence or for which construction has 
not commenced at its location as of the date the related groundwater protection area is 
established by this ordinance;  
A Chemical Substance Source which expands laterally beyond the currently permitted 
boundary or, if the chemical substance source is not permitted, the boundary in 
existence as of the date the related groundwater protection area is established by this 
ordinance; or 
A Chemical Substance Source which is part of a facility that undergoes major 
reconstruction. Such reconstruction shall be deemed to have taken place where the 
fixed capital cost of the new components, constructed within a 2-year period, exceed 
50% of the fixed capital cost of a comparable entirely new facility. 

R. “NEW POTENTIAL PRIMARY SOURCE” MEANS: 
1. A POTENTIAL PRIMARY SOURCE WHICH IS NOT IN EXISTENCE OR 

FOR WHICH CONSTRUCTION HAS NOT COMMENCED AT ITS 
LOCATION as of the date the related groundwater protection area is 
established by this ordinance; OR 

2. A POTENTIAL PRIMARY SOURCE WHICH EXPANDS LATERALLY 
BEYOND THE CURRENTLY PERMITTED BOUNDARY, OR IF THE 
PRIMARY SOURCE IS NOT PERMITTED, THE BOUNDARY IN 
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EXISTENCE as of the date the related groundwater protection area is 
established by this ordinance; OR 

3. A POTENTIAL PRIMARY SOURCE WHICH IS PART OF A FACILITY 
THAT UNDERGOES MAJOR RECONSTRUCTION. SUCH 
RECONSTRUCTION SHALL BE DEEMED TO HAVE TAKEN PLACE 
WHERE THE FIXED CAPITAL COST OF THE NEW COMPONENTS 
CONSTRUCTED WITHIN A 2-YEAR PERIOD EXCEED 50% OF THE 
FIXED CAPITAL COST OF A COMPARABLE ENTIRELY NEW 
FACILITY. [415 ILCS 5/3.59] 

4. CONSTRUCTION SHALL BE DEEMED COMMENCED WHEN ALL 
NECESSARY FEDERAL, STATE AND LOCAL APPROVALS HAVE 
BEEN OBTAINED, AND WORK AT THE SITE HAS BEEN INITIATED 
AND PROCEEDS IN A REASONABLY CONTINUOUS MANNER TO 
COMPLETION. 

S. “NEW POTENTIAL ROUTE” MEANS: 
1. A POTENTIAL ROUTE WHICH IS NOT IN EXISTENCE OR FOR 

WHICH CONSTRUCTION HAS NOT COMMENCED AT ITS LOCATION 
as of the date the related groundwater protection area is established by this 
ordinance; OR 

2. A POTENTIAL ROUTE WHICH EXPANDS LATERALLY BEYOND THE 
CURRENTLY PERMITTED BOUNDARY OR, IF THE POTENTIAL 
ROUTE IS NOT PERMITTED, THE BOUNDARY IN EXISTENCE as of 
the date the related groundwater protection area is established by this 
ordinance. 

3. CONSTRUCTION SHALL BE DEEMED COMMENCED WHEN ALL 
NECESSARY FEDERAL, STATE AND LOCAL APPROVALS HAVE 
BEEN OBTAINED, AND WORK AT THE SITE HAS BEEN INITIATED 
AND PROCEEDS IN A REASONABLY CONTINUOUS MANNER TO 
COMPLETION. [415 ILCS 5/3.58] 

T. “NEW POTENTIAL SECONDARY SOURCE” MEANS: 
1. A POTENTIAL SECONDARY SOURCE WHICH IS NOT IN EXISTENCE 

OR FOR WHICH CONSTRUCTION HAS NOT COMMENCED AT ITS 
LOCATION as of the date the related groundwater protection area is 
established by this ordinance; OR 

2. A POTENTIAL SECONDARY SOURCE WHICH EXPANDS, 
LATERALLY BEYOND THE CURRENTLY PERMITTED BOUNDARY 
OR, IF THE SECONDARY SOURCE IS NOT PERMITTED, THE 
BOUNDARY IN EXISTENCE as of the date the related groundwater 
protection area is established by this ordinance, OTHER THAN AN 
EXPANSION FOR HANDLING OF LIVESTOCK WASTE OR FOR 
TREATING DOMESTIC WASTEWATERS; OR 

3. A POTENTIAL SECONDARY SOURCE WHICH IS A PART OF A 
FACILITY THAT UNDERGOES MAJOR RECONSTRUCTION.  SUCH 
RECONSTRUCTION SHALL BE DEEMED TO HAVE TAKEN PLACE 
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WHERE THE FIXED CAPITAL COST OF THE NEW COMPONENTS 
CONSTRUCTED WITHIN A 2-YEAR PERIOD EXCEED 50% OF THE 
FIXED CAPITAL COST OF A COMPARABLE ENTIRELY NEW 
FACILITY. 

4. CONSTRUCTION SHALL BE DEEMED COMMENCED WHEN ALL 
NECESSARY FEDERAL, STATE AND LOCAL APPROVALS HAVE 
BEEN OBTAINED, AND WORK AT THE SITE HAS BEEN INITIATED 
AND PROCEEDS IN A REASONABLY CONTINUOUS MANNER TO 
COMPLETION. [415 ILCS 5/3.60] 

U. “Operator” means any person in control of, or having responsibility for daily 
operation of a facility. 

V. “Owner” means any person who owns a site, facility or unit or part of a site, facility 
or unit, or who owns the land on which the site, facility or unit is located except for 
purposes of any financial liability imposed by this ordinance, it shall not include a 
person who only owns the realty on which the site, facility, or unit is located. 

W. “Person” means any person, individual, public, or private corporation, firm, 
association, joint venture, trust, partnership, municipality, governmental agency, 
political subdivision, public officer, owner, lessee, tenant, or any other entity 
whatsoever or any combination of such, jointly or severally. 

X. “Planning and Zoning Department” refers to the TAZEWELL County Planning and 
Zoning Department. 

Y. “POTABLE water” MEANS WATER THAT IS SATISFACTORY FOR 
DRINKING, CULINARY, AND DOMESTIC PURPOSES MEETING 
CURRENTLY ACCEPTED WATER SUPPLY PRACTICES AND PRINCIPALS. 
[415 ILCS 5/3.65] 

Z. “POTENTIAL PRIMARY SOURCE” MEANS ANY UNIT AT A FACILITY OR 
SITE NOT CURRENTLY SUBJECT TO A REMOVAL OR REMEDIAL ACTION 
WHICH: 
1. IS UTILIZED FOR THE TREATMENT, STORAGE, OR DISPOSAL OF 

ANY HAZARDOUS OR SPECIAL WASTE NOT GENERATED AT THE 
SITE; OR 

2. IS UTILIZED FOR THE DISPOSAL OF MUNICIPAL WASTE NOT 
GENERATED AT THE SITE, OTHER THAN LANDSCAPE WASTE AND 
CONSTRUCTION AND DEMOLITION DEBRIS; OR 

3. IS UTILIZED FOR THE LANDFILLING, LAND TREATING, SURFACE 
IMPOUNDING OR PILING OF ANY HAZARDOUS OR SPECIAL 
WASTE THAT IS GENERATED ON THE SITE OR AT OTHER SITES 
OWNED, CONTROLLED OR OPERATED BY THE SAME PERSON; OR 

4. STORES OR ACCUMULATES AT ANY TIME MORE THAN 75,000 
POUNDS ABOVE GROUND, OR MORE THAN 7,500 POUNDS BELOW 
GROUND, OF ANY HAZARDOUS SUBSTANCES. [415 ILCS 5/3.59] 

AA. “POTENTIAL ROUTE” MEANS ABANDONED AND IMPROPERLY PLUGGED 
WELLS OF ALL KINDS, DRAINAGE WELLS, ALL INJECTION WELLS, 
INCLUDING CLOSED LOOP HEAT PUMP WELLS, AND ANY EXCAVATION 
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FOR THE DISCOVERY, DEVELOPMENT OR PRODUCTION OF STONE, 
SAND OR GRAVEL. [415 ILCS 5/3.58] 

BB. “POTENTIAL SECONDARY SOURCE” MEANS ANY UNIT AT A FACILITY 
OR A SITE NOT CURRENTLY SUBJECT TO A REMOVAL OR REMEDIAL 
ACTION, OTHER THAN A POTENTIAL PRIMARY SOURCE WHICH: 
1. IS UTILIZED FOR THE LANDFILLING, LAND TREATING, OR 

SURFACE IMPOUNDING OF WASTE THAT IS GENERATED ON THE 
SITE OR AT OTHER SITES OWNED, CONTROLLED OR OPERATED 
BY THE SAME PERSON, OTHER THAN LIVESTOCK AND 
LANDSCAPE WASTE, AND CONSTRUCTION AND DEMOLITION 
DEBRIS; OR 

2. STORES OR ACCUMULATES AT ANY TIME MORE THAN 25,000 
POUNDS BUT NOT MORE THAN 75,000 POUNDS ABOVE GROUND, 
OR MORE THAN 2,500 POUNDS BUT NOT MORE THAN 7,500 
POUNDS BELOW GROUND, OF ANY HAZARDOUS SUBSTANCES; 
OR 

3. STORES OR ACCUMULATES AT ANY TIME MORE THAN 25,000 
GALLONS ABOVE GROUND, OR MORE THAN 500 GALLONS BELOW 
GROUND, OF PETROLEUM, INCLUDING CRUDE OIL OR ANY 
FRACTION THEREOF WHICH IS NOT OTHERWISE SPECIFICALLY 
LISTED OR DESIGNATED AS A HAZARDOUS SUBSTANCE; OR 

4. STORES OR ACCUMULATES PESTICIDES, FERTILIZERS, OR ROAD 
OILS FOR PURPOSES OF COMMERCIAL APPLICATION OR FOR 
DISTRIBUTION TO RETAIL SALES OUTLETS; OR 

5. STORES OR ACCUMULATES AT ANY ONE TIME MORE THAN 50,000 
POUNDS OF ANY DE-ICING AGENT; OR 

6. IS UTILIZED FOR HANDLING LIVESTOCK WASTE OR FOR 
TREATING DOMESTIC WASTEWATERS OTHER THAN PRIVATE 
SEWAGE DISPOSAL SYSTEMS AS DEFINED IN THE “PRIVATE 
SEWAGE DISPOSAL LICENSING ACT.”. (415 ILCS 5/3.60) 

CC. “Recharge area” means the area through which precipitation and surface water may 
enter an aquifer. 

DD. “Saturated Zone” means the zone in which the voids in the rock or soil are filled with 
water at a pressure greater than atmospheric pressure. 

EE. “SETBACK ZONE” MEANS A GEOGRAPHIC AREA DESIGNATED 
PURSUANT TO THE ACT AND THIS ORDINANCE, CONTAINING A 
POTABLE WATER SUPPLY WELL OR A POTENTIAL SOURCE OR 
POTENTIAL ROUTE, HAVING A CONTINUOUS BOUNDARY, AND WITHIN 
WHICH CERTAIN PROHIBITIONS OR REGULATIONS ARE APPLICABLE IN 
ORDER TO PROTECT GROUNDWATERS. [415 ILCS 5/3.61] 

FF. “SITE” MEANS ANY LOCATION, PLACE, TRACT OF LAND, OR FACILITIES, 
INCLUDING BUT NOT LIMITED TO BUILDINGS, AND IMPROVEMENTS 
USED FOR PURPOSES SUBJECT TO REGULATIONS OR CONTROL BY THE 
ACT OR REGULATIONS THEREUNDER. [415 ILCS 5/3.43] 
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GG. “Unauthorized Release” means any spilling, leaking, emitting, discharging, escaping, 
leaching, or disposing of a chemical substance sources in a quantity greater than 1 
gallon from a facility into a containment device, into the air, into groundwater, 
surface water, surface soils or subsurface soils. Unauthorized release does not 
include: intentional withdrawals of regulated substances for the purpose of legitimate 
sale, use, or disposal; and discharges permitted under federal, state, or local law. 

HH. “Underlying Permit” includes the Building Permits, Septic Permits, Erosion, 
Sediment, and Storm Water Control Permit, Entry Access Permit, and Well Permits 
required by the county.  

II. “UNIT” MEANS ANY DEVICE, MECHANISM, EQUIPMENT, OR AREA 
(EXCLUSIVE OF LAND UTILIZED ONLY FOR AGRICULTURAL 
PRODUCTION). [415 ILCS 5/3.62] 

JJ. “WELL” MEANS ANY EXCAVATION THAT IS DRILLED, CORED, BORED, 
DRIVEN, DUG, FITTED OR OTHERWISE CONSTRUCTED WHEN THE 
INTENDED USE OF SUCH EXCAVATION IS FOR THE LOCATION, 
DIVERSION, ARTIFICIAL RECHARGE, OR ACQUISITION OF 
GROUNDWATER. [415 ILCS 920.10] 

KK. “Well Field” means an area which contains one or more wells for obtaining a potable 
water supply. 

 
SECTION 5: ESTABLISHMENT OF SETBACK ZONES AND RECHARGE AREAS 
 
A. Zone 1:  Minimum Setback Zone 
 

This ordinance incorporates Section 14.2 of Illinois Environmental Protection Act 
which provides for the establishment of a 200 feet minimum setback zone for potable 
water supply wells, or 400 feet for more vulnerable types of permitted or existing 
community water supply wells.  To facilitate the implementation of the siting 
prohibitions for community water supply wells located within the jurisdiction of the 
Planning and Zoning Department, a minimum setback zone (zone 1) is hereby 
adopted for each community water supply well designated in the attached Exhibit 1 
(see column headed “Setback”) as determined by the Illinois Environmental 
Protection Agency. 

 
B. Zone 2:  Maximum Setback Zone 
 

This ordinance incorporates Section 14.3 of the Illinois Environmental Protection Act 
which provides the authority for any county or municipality served by a community 
water supply well to adopt a maximum setback zone. Specific rules and guidelines for 
the establishment of maximum setback zone protection for community water supply 
wells are provided in the publication entitled “Maximum Setback Zone Workbook, 
Community Water Supply Groundwater Quality Protection”, July 1990, available 
from the Planning and Zoning Department.  A maximum setback zone (zone 2), as 
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designated by Exhibit 2, is hereby adopted for each community water supply well 
listed in Exhibit 2. 

 
C. Zone 3:  5-Year Recharge Area 
 

TAZEWELL County hereby recognizes that certain communities have provided for 
groundwater modeling studies to delineate time-of-travel recharge areas for their 
community water supply well(s). To assure consistency in the quality of the modeling 
studies, the minimum time-of-travel requirements are provided in the publication 
entitled, “Guidance Document for Groundwater Protection Needs Assessments”, 
January, 1995, available from the Planning and Zoning Department.  Communities 
utilizing this subsection of the Ordinance must provide the Planning and Zoning 
Department a technical completeness determination document signed by the Agency 
to assure that minimum standards for delineation are met.  A 5-year recharge area 
(zone 3) is hereby adopted for each groundwater recharge area delineation map set 
forth in Exhibit 3.  A copy of each such map shall be on file with the Tazewell 
County Planning and Zoning Department. 

D. Intergovernmental Agreements 
 

Where the 1000 foot boundary of the maximum setback zone and/or the 5 year 
recharge area encompasses county and municipal boundaries, the county may enter 
into intergovernmental agreements with local units of governments, including Water 
Districts, to affect a common ordinance protecting the community water supply in 
question.  Pursuant to formal agreements with other responsible units of government, 
the county may delegate and share permitting, inspection and enforcement authority 
as specified in such agreements. 

 
SECTION 6:  APPLICABILITY 
 
A. The owners and operators of existing or new potential primary sources, existing or 

new potential secondary sources, or new chemical substance sources in a 
Groundwater Protection Area (GWPA) shall comply with this Ordinance.  This 
obligation shall be joint and several. 

B. All new chemical substance sources within a Groundwater Protection Area must 
comply with this Ordinance prior to issuance of any underlying permits. 

C. If the county Code Enforcement Officer determines that a facility, otherwise exempt 
from the permit requirements of this Ordinance, after review from the Groundwater 
Protection Committee, has a potential to degrade groundwater quality at least equal in 
degree and probability to facilities not exempt, then the County Code Enforcement 
Officer may determine it to be treated as a chemical substance source, or pathway 
such as any abandoned and improperly plugged wells of all kinds, drainage wells, all 
injection wells, including closed loop heat pump wells, and any excavation for the 
discovery, development or production of stone, sand or gravel, and require that owner 
or operator to comply with this Ordinance accordingly. Such determination shall be 
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based upon site-specific data and shall be eligible for appeal pursuant to Section 17 of 
this Ordinance to the Tazewell County Zoning Board of Appeals. 

D. The following are exempt from the permit requirements of this Ordinance: 
1. The storage and handling of chemical substances for resale in their original 

unopened containers of thirty (30) gallons or less if in liquid form or two-
hundred fifty (250) pounds or less. 

2. De Minimus Usage of Chemical Substances: Facilities that use, store, or 
handle chemical substances in two-hundred fifty (250) pounds aggregate 
quantities or less or if in liquid form thirty (30) gallons or less aggregate 
quantities during any calendar year. 

3. Single family residences, duplexes, and apartment buildings provided that no 
home business is operated on the premises. 

4. Public interest emergency use and storage of chemical substances. 
5. Fueling of equipment not licensed for street use, provided that such fueling 

activities occur and utilize a containment device that is designed and 
maintained to prevent leakage or other violations of this Ordinance. 

 
E. The following are exempt from this Ordinance: 

1. Fuel tanks and fluid reservoirs attached to a private or commercial motor 
vehicle and used directly in the operation of that vehicle. 

2. Existing heating systems using fuel oil. 
3. The activities of construction, repairing or maintaining any facility or 

improvement on lands within Zones 1, 2, or 3 provided that all contractors, 
subcontractors, laborers, material men and their employees when using, 
handling, storing or producing chemical substances in Zones 1, 2, or 3 use 
those applicable “Best Management Practices” set forth in Exhibit 4, attached 
hereto and incorporated herein. 

4. Cleanups, monitoring and/or studies undertaken under supervision of the 
Illinois Environmental Protection Agency or other state regulatory Agency or 
the United States Environmental Protection Agency. 

5. Activities specifically regulated under 35 Ill. Adm. Code 601.615, 616, and 
617 (Regulations for existing and new activities within setback zones and 
regulated recharge areas); 8 Ill. Adm. Code 255 and 256 (Regulations for 
secondary containment for agricultural pesticide and fertilizer facilities); and 8 
Ill. Adm. code 257 (cooperative groundwater protection program for 
agricultural chemical facilities within appropriate setback zones). 

6. If the owner of a new potential primary source, new potential secondary 
source, or new potential route is granted an Exception by the Board (other 
than land filling or land treating) pursuant to the Act, such owner shall not be 
subject to this Ordinance to the same extent that such owner is not subject to 
the Act. 

7. If the owner of a new potential primary source, new potential secondary 
source, or new potential route is issued a Certificate of Minimal Hazard by the 
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Agency pursuant to the Act, such owner shall not be subject to this Ordinance 
to the same extent that such owner is not subject to the Act. 

F. Petitions to exempt a new chemical substance source shall be filed in writing with the 
Planning and Zoning Department. A conference may be held to determine the need 
for review under Section 17 (b)(2). If review is deemed necessary by the 
Groundwater Protection Committee, the committee with agreement from the 
applicant shall make arrangements with the Agency to assist in the review.  A 
decision by the committee will be made within 30 days after receiving report from the 
agency.  A fee will be assessed to cover the administrative expenses of the 
Groundwater Protection Committee.  The Groundwater Protection Committee shall 
hear petitions to exempt a facility from Section 7 of this Ordinance as follows: 
1. The applicant may demonstrate that the 5-year recharge area(s) map 

incorrectly identify the new chemical substance source as being within the 
Groundwater Protection Overlay Zone(s).  The burden of proof shall rest upon 
the applicant to demonstrate that the facility location is not within a delineated 
5-year capture zone area.  The applicant shall be required to present detailed 
hydrogeological and hydrologic information to the Groundwater Appeals 
Committee that the facility location is, in fact, not within a 5-year capture 
zone area. 

2. The applicant may be required to present detailed technical information that a 
material (s) on the chemical substances list does not endanger the GWPA in 
the event of an unauthorized release.  Review of the technical information 
shall be conducted by appropriate agencies of the State of Illinois.  The review 
shall be coordinated by the Groundwater Protection Committee and may 
include the use of specialized consultants.  The Groundwater Protection 
Committee shall base its recommendations in part on the report supplied by 
the agency. 

3. The applicant may demonstrate that the new chemical substance source does 
not fall within the 5-year recharge area even though it falls within the 
maximum setback zone within the county. 

G. Any action by the Agency or Board referred to in this section shall not be final and 
binding on the county under this Ordinance until the county has received notice of 
such proposed action and has had reasonable opportunity to present evidence 
concerning its interest. 

 
SECTION 7:  OPERATING PERMITS AND PERMIT CONDITIONS  
 
A. GENERAL CONDITIONS 
1. No person shall install or operate a new chemical substance source in a GWPA 

without first obtaining a Groundwater Protection Operating Permit from the Planning 
and Zoning Department. 

2. The focus of review for all permits shall be on the chemical substances that will be 
stored, handled, treated, used or produced and the potential for these substances to 
degrade groundwater quality.  
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3. All permits required pursuant to this Ordinance must be issued prior to or concurrent 
with the issuance of permits for construction activities or underlying permits. 

4. An Operating Permit shall not be issued for a new chemical substance source unless 
adequate plans, specifications, test data, and/or other appropriate information has 
been submitted by the owner and/or operator showing that the proposed design and 
construction of the facility meets the intent and provisions of this Ordinance and will 
not impact the short term, long term or cumulative quantity or quality of groundwater. 

5. The application for Operating Permits pursuant to this Ordinance shall be made on a 
form provided by the county and shall be accompanied by a fee of two hundred 
dollars ($200).  The annual renewal fee shall be twenty-five dollars ($25) and shall 
accompany the annual certification statement. 

6. Any person who owns or operates more than one new chemical substance source in a 
single zone of the (GWPA) shall have the option of obtaining one permit for all 
operations if the operations at each chemical substance source are similar and the 
permit requirements under this Ordinance are applicable to each chemical substance 
source individually. 

7. An Operating Permit shall be effective for 1 year.  Zoning shall not issue a permit to 
operate a new chemical substance source until the Groundwater Protection 
Committee determines that the chemical substance source complies with the 
provisions of these regulations.  

8. The new chemical substance source owner shall apply to the county for permit 
renewal at least 60 days prior to the expiration of the permit.  If an inspection of the 
new chemical substance source reveals noncompliance, then the Groundwater 
Protection Committee must verify by a follow-up inspection that all required 
corrections have been implemented before renewing the permit.  

9. Operating Permits may be transferred to a new owner/operator of a new chemical 
substance source if the new chemical substance source owner/operator does not 
change any conditions of the permit, the transfer is registered with the county within 
30 days of the change in ownership, and any necessary modifications are made to the 
information in the initial permit application due to the change in ownership.  

10. Within 30 days of receiving an inspection report from the county, the Operating 
Permit holder shall file with the county a plan and time schedule to implement any 
required modifications to the chemical substance source or to the monitoring plan 
needed to achieve compliance with the intent of this Ordinance or the permit 
conditions. This plan and time schedule shall also implement all of the requirements 
of the Groundwater Protection Committee. 

 
B. PERMIT APPLICATIONS 

1. The Operating Permit application shall include at a minimum: 
a. Name, address, and phone number of owner and the operator. 
b. Property address, legal description and property tax identification 

number(s) of the facility including copies of all leases pertaining to the 
facility.  
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c. The names and volumes of all chemical substances which are stored, 
handled, treated, used, or produced at the new chemical substance 
source being permitted as specified in Section 6 of this Ordinance. 

d. A detailed description of the activities conducted at the new chemical 
substance source that involve the storage, handling, treatment, use or 
production of chemical substances in quantities greater than the 
minimum amounts specified in Section 6 of this Ordinance. 

e. A description of the containment devices used to comply with the 
requirements of this Ordinance. 

f. A chemical substances Management Plan as described in Subsection 
B(2) of this Section for the new chemical substance source. 

g. A description of the procedures for inspection and maintenance of 
containment devices. 

h. A description of the method for disposal of chemical substances.  
i. Ten copies of a site plan showing the location of the chemical 

substance source and its property boundaries and the locations where 
new chemical substances in containers larger than five (5) gallons or 
forty (40) pounds in size are stored, handled, treated, used, or 
produced, and the location of each containment device. 

2. Conditions For GWPA Permits Issued to New Chemical Substances Sources. 
a. Containment Devices 

(1) The owner/operator of a new chemical substance source must 
construct or use pre-fabricated containment devices adequate in 
size to contain on-site any unauthorized release of chemical 
substances from any area where these substances are either 
stored, handled, treated, used, or produced. Containment 
devices shall prevent such substances from penetrating into the 
ground.  Design requirements for containment devices include: 

(2) The containment device shall be large enough to contain 110 
(one hundred ten) percent of the volume of the container in 
cases where a single container is used to store, handle, treat, 
use, or produce a chemical substance.  In cases where multiple 
containers are used, the containment device shall be large 
enough to contain 150 percent of the volume of the largest 
container or 10 percent of the aggregate volume of all 
containers, whichever is greater. 

(3) All containment devices shall be constructed of materials of 
sufficient thickness, density, and composition to prevent 
structural weakening of the containment device as a result of 
contact with any regulated substance.  If coatings are used to 
provide chemical resistance for containment devices, they shall 
also be resistant to the expected abrasion and impact 
conditions.  Containment devices shall be capable of 
containing any unauthorized release for at least the maximum 
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anticipated period sufficient to allow detection and removal of 
the release. 

(4) If the containment device is open to rainfall, then it shall be 
able to accommodate the volume of precipitation that could 
enter the containment device during a 24-hour, 100-year storm, 
in addition to the volume of the chemical substance sources 
storage required in Subsection 1(a) above. 

(5) Containment devices shall be constructed so that a collection 
system may be installed to accumulate, temporarily store, 
permit detection of the presence of, and permit removal of any 
storm runoff or chemical substance. 

(6) Containment devices shall include monitoring procedures or 
technology capable of detecting the presence of a chemical 
substance within 24 hours following a release. 

(7) Chemical Management Plan 
3. Chemical Substance Management Plan 

a. A Chemical Substances Management Plan indicating procedures to be 
followed to prevent, control, collect, and dispose of any unauthorized 
release of a chemical substance shall be required as a condition of each 
Operating Permit. If a spill prevention control plan or similar 
contingency plans have been prepared in accordance with Illinois or 
United States Environmental Protection Agency requirements, a 
Chemical Substance Sources Management Plan is not required as long 
as all of the chemical substances are included in the spill prevention 
control plan. 

b. The Chemical Substance Management Plan shall include: 
(1) a brief description of the manner in which the on-site chemical 

substances are stored and used; 
(2) a potential release assessment and the response procedures to 

be followed at the chemical substance source for notifying 
local emergency response agencies; and 

(3) any management measures that are employed to reduce the 
potential for releases. 

 
C. REPORTING 
 

The permittee shall report to the Planning and Zoning Office 15 days after any 
changes in a chemical substance source including: 
1. The storage, handling, treatment, use, or processing of new chemical 

substances; 
2. Changes in monitoring procedures; or 
3. The replacement or repair of any part of a chemical substance source that is 

related to the chemical substance(s). 
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SECTION 8:  GROUNDWATER PROTECTION OVERLAY ZONES 
 
A. The location of Groundwater Protection Areas in the county are defined in Exhibits 1, 

2, and 3 to this Ordinance. Groundwater Protection Area maps shall be placed on file 
with the Department of Zoning and Health Dept. 

 
B. In determining the location of facilities within the zones defined by Exhibits 1, 2, and 

3, the following rule shall apply. 
1. Chemical substance sources located wholly within a GWPA zone shall be 

governed by the restriction applicable to that zone. 
2. Chemical substance sources having parts lying within more than one zone of a 

GWPA shall be governed by the restrictions applicable to the more restrictive 
zone. 

3. Chemical substance sources having parts lying both in and out of a GWPA 
shall be governed by the restrictions applicable to the more restrictive zone. 

 
SECTION 9:  REGULATIONS WHICH APPLY WITHIN THE MINIMUM 
SETBACK ZONE (ZONE 1) OF THE GWPA 
 
A. PROHIBITED USES AND ACTIVITIES 

1. Except as provided in Sections 6, no person shall place a new potential 
primary source, new potential secondary source, or new potential route within 
the minimum setback zone(s) of any existing or permitted community water 
supply well in the county. 

2. Except as provided in Section 6, no person shall alter or change an existing 
potential primary source, potential secondary source, or potential route where 
the alteration or change would result in a new potential source or route within 
a minimum setback zone. 

 
B. REVIEW AND APPROVAL OF PROPOSED ACTIVITIES 

1. Prior to issuance of any underlying permit(s), all potential new chemical 
substance sources locating within the minimum setback zone (Zone 1) must 
be reviewed by the Groundwater Protection Committee for compliance with 
this Ordinance including obtaining a Groundwater Protection Permit pursuant 
to this Ordinance. 

2. No groundwater operating permit shall be issued unless a finding is made by 
the Groundwater Protection Committee that the proposal will not impact the 
long term, short term or cumulative quality of the aquifer. The finding shall be 
based on the present or past land use activities conducted at the chemical 
substance source; chemical substances stored, handled, treated, used or 
produced; and the potential for the activities or chemical substances to 
degrade groundwater quality. 

3. New sources of sanitary sewerage (residential and nonresidential) shall, as a 
condition of the building permit, be required to connect to an Agency 
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permitted central sanitary sewer system if available prior to occupancy as 
required by the Tazewell County Sanitary Health Ordinance. 

 
SECTION 10:  REGULATIONS WHICH APPLY WITHIN THE MAXIMUM 
SETBACK ZONE (ZONE 2) OF THE GWPA 
 
A. PROHIBITED USES AND ACTIVITIES 

1. Except as provided in Section 6, no person shall place a new potential primary 
source within the maximum setback zone(s) of any existing or permitted 
community water supply well in the county. 

2. Except as provided in Section 6, no person shall alter or change an existing 
potential primary source where the alteration or change would result in a new 
potential source or route within a maximum setback zone. 

 
B. REVIEW AND APPROVAL OF PROPOSED ACTIVITIES 

1. All proposals for new chemical substance sources which use, store, handle, 
treat or produce a chemical substance within the maximum setback zone 
(Zone 2) must be reviewed by the Groundwater Protection Committee for 
compliance with this Ordinance including obtaining a Groundwater Protection 
Permit pursuant to this Ordinance, prior to issuance of any underlying permit. 

2. No groundwater operating permit shall be issued unless a finding is made by 
the Groundwater Protection Committee that the proposal will not impact the 
long term, short term or cumulative quality of the aquifer. The finding shall be 
based on the present or past land use activities conducted at the chemical 
substance source; chemical substances stored, handled, treated, used or 
produced; and the potential for the activities or chemical substances to 
degrade groundwater quality. 

3. New sources of sanitary sewerage (residential and nonresidential) shall, as a 
condition of the building permit, be required to connect to an Agency 
permitted central sanitary sewer system prior to occupancy if available as 
required by the Tazewell County Sanitary Health Ordinance. 

 
SECTION 11:  REGULATIONS WHICH APPLY WITHIN THE 5-YEAR CAPTURE 
ZONE (ZONE 3) OF THE GWPA 
 
A. All proposals for new chemical substance sources within the 5-year Capture zone 

(Zone 3) must be reviewed by the Groundwater Protection Committee for compliance 
with this Ordinance including obtaining a Groundwater Protection Permit pursuant to 
this Ordinance, prior to issuance of any underlying permit. 

 
B. No groundwater operating permit shall be issued unless a finding is made by the 

Groundwater Protection Committee that the proposal will not impact the long term, 
short term or cumulative quality of the aquifer. The finding shall be based on the 
present or past land use activities conducted at the chemical substance source; 
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chemical substances stored, handled, treated, used or produced; and the potential for 
the activities or chemical substances to degrade groundwater quality. 

C. New sources of sanitary sewerage (residential and nonresidential) shall, as a condition 
of the building permit, be required to connect to an Agency permitted central sanitary 
sewer system prior to occupancy if available as required by the Tazewell County 
Sanitary Health Ordinance. 

 
SECTION 12:  UNAUTHORIZED RELEASES 
 
A. GENERAL PROVISIONS 
 

All unauthorized releases shall be reported to the Emergency Services and Disaster 
Agency according to the provisions of this section. All unauthorized releases shall be 
recorded in the owner’s inspection and maintenance log. An unauthorized release is 
an “unauthorized release requiring recording” if the release is completely captured by 
the containment device. If the containment device fails to contain the entire release, 
the release is an “unauthorized release requiring reporting.” Reporting a release to the 
Emergency Services and Disaster Agency does not exempt or preempt any other 
reporting requirements under federal, state, or local laws. 

 
B. UNAUTHORIZED RELEASES REQUIRING RECORDING 

1. Unauthorized releases requiring recording shall be reported to the Emergency 
Services and Disaster Agency within 24 hours after the release has been, or 
should have been detected. 

2. The incident report shall be accompanied by a written record including the 
following information: 
a. The type, quantities, and concentration of chemical substance s 

released. 
b. Method of cleanup. 
c. Method and location of disposal of the released chemical substances 

including whether a hazardous waste manifest(s) is used. 
d. Method of future release prevention or repair.  If this involves a 

change in operation, monitoring, or management, the owner must 
apply for a new Operating Permit. 

e. Chemical substance source operator’s name and telephone number. 
3. The Emergency Services and Disaster Agency shall review the information 

submitted pursuant to the report of an unauthorized release requiring 
recording, shall review the Operating Permit, and may inspect the chemical 
substance source. The Emergency Services and Disaster Agency shall either 
find that the containment standards of this Ordinance may continue to be 
achieved or shall recommend the revocation of the permit to the Groundwater 
Protection Committee until appropriate modifications are made to allow 
compliance with the standards. 
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C. UNAUTHORIZED RELEASES REQUIRING REPORTING 
1. Unauthorized releases requiring reporting shall be verbally reported to the 

Emergency Services and Disaster Agency immediately. 
2. A written report shall be submitted promptly thereafter containing the 

following information that is known at the time of filing the report: 
a. List of type, quantity, and concentration of chemical substance s 

released. 
b. The results of all investigations completed at that time to determine the 

extent of soil or groundwater or surface water contamination because 
of the release. 

c. Method of cleanup implemented to date, proposed cleanup actions and 
approximate cost of actions taken to date. 

d. Method and location of disposal of the released chemical substance 
sources and any contaminated soils, groundwater, or surface water. 

e. Proposed method of repair or replacement of the containment device. 
f. Chemical substance source owner’s name and telephone number. 

3. Until cleanup is complete, the owner shall submit reports containing the 
reporting required by Section 7C. to the Code Enforcement Officer and the 
Emergency Services and Disaster Agency every month or at a more frequent 
interval specified by the inspector.  

4. The Emergency Services and Disaster Agency shall either find that the 
containment standards of this Ordinance may continue to be achieved or shall 
recommend the revocation of the permit until appropriate modifications are 
made to allow compliance with the standards.  

 
D. VIOLATION OF PERMIT CONDITIONS 
 

Upon confirmation of an unauthorized release to groundwater, the owner and operator 
shall be responsible for immediately accomplishing the following: 
1. Locate and determine the source of the unauthorized release of the chemical 

substance(s). 
2. Stop and prevent any further unauthorized release(s). 
3. Comply with the requirements for an unauthorized release(s) requiring 

reporting. 
4. No new chemical substance(s) may be introduced at the site of the chemical 

substance(s) that caused the violation. 
5. If an unauthorized release creates or is expected to create an emergency 

situation with respect to the drinking water supply of the county or a public 
water supply well within 1000 feet (305 meters) of the county, and if the 
chemical substance source owner fails to address the unauthorized release 
within 12 hours, the county or its authorized agents shall have the authority to 
implement removal or remedial actions. Such actions may include, but not be 
limited to, the prevention of further groundwater contamination; installation of 
groundwater monitoring wells; collection and laboratory testing of water, soil, 
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and waste samples; and cleanup and disposal of regulated substances. The 
chemical substance source owner and operator jointly and severally shall be 
responsible for any costs incurred by the county or its authorized agents in the 
conduct of such remedial actions, including but not limited to all consultant, 
engineering and attorney fees. 

 
SECTION 13:  CLOSURE PERMITS AND PERMIT CONDITIONS 
 
A. No person shall close or cause to be closed a new chemical substance source 

regulated pursuant to this Ordinance without first obtaining a Closure Permit from the 
Planning and Zoning Office. A permit shall not be issued to temporarily or 
permanently close a chemical substance source unless adequate plans and 
specifications and other appropriate information have been submitted by the applicant 
showing that the proposed closure meets the intent and provisions of this Ordinance.  

 
B. Closure Permits shall be required for all chemical substance sources that cease to 

store, handle, treat, use, or produce chemical substances for a period of more than 365 
days or when the owner has no intent within the next year to store, handle, treat, use, 
or produce regulated substances. During the period of time between cessation of 
chemical substance sources storage, handling, treatment, use, or production, and 
actual completion of chemical substance source closure, the applicable containment 
and monitoring requirements of this Ordinance shall continue to apply. 

 
C. Prior to closure, the chemical substance source owner shall submit to the Planning 

and Zoning Office a proposal describing how the owner intends to comply with 
closure requirements. Owners proposing to close a chemical substance source shall 
comply with the following requirements: 
1. Chemical substances shall be removed from the chemical substance source, 

including residual liquids, solids, or sludges to levels specified by the Illinois 
Environmental Protection Agency. 

2. When a containment device is to be disposed of, the owner must document to 
the Planning and Zoning Office that disposal has been completed in 
compliance with the Act. 

3. An owner of a containment device or any part of a containment device that is 
destined for reuse as scrap material shall identify this reuse to the county. 

 
D. The owner of a chemical substance source being closed shall demonstrate to the 

satisfaction of the Groundwater Protection Committee that no detectable unauthorized 
release has occurred or that all unauthorized releases have been cleaned up. This 
demonstration may be based on the ongoing leak detection monitoring or soils 
sampling performed during or immediately after closure activities. 

 
E. If an unauthorized release is determined to have occurred subsequent to closure, the 

last chemical substance source owner and/or operator holding the permit shall comply 
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with Section 12 of this Ordinance and be subject to Section 14 and 15 of this 
Ordinance, in addition to requirements applicable under State and Federal law. 

 
F. Chemical substance source closure will be accepted as complete by the Groundwater 

Protection Committee upon implementation of the Closure Permit conditions and 
compliance with all other provisions of this Ordinance. 

 
G. No person shall temporarily or permanently abandon a chemical substance source in 

an GWPA without complying with the requirements of this Ordinance. 
 
H. The application for a Closure Permit pursuant to this Ordinance shall be made on a 

form provided by the county and shall be accompanied by a fee of two hundred 
dollars ($200).  

 
I. Any person who owns or operates more than one chemical substance source in a 

single zone of the (GWPA) shall have the option of obtaining one permit for all 
simultaneous closures if the operations at each chemical substance source are similar 
and the permit requirements under this Ordinance are applicable to each chemical 
substance source individually. 

 
SECTION 14:  PENALTIES 
 
A. A violation of any of the provisions of this Ordinance shall constitute a misdemeanor 

and a nuisance. It shall be a separate offense for each and every day or portion thereof 
during which any violation of any of the provisions of this Ordinance is committed, 
continued, or permitted. 

 
B. Any owner or operator who violates any provisions of this Ordinance shall be subject, 

upon conviction in court, to a fine not to exceed $500 per day per chemical substance 
source. 

 
C. In addition to any fines and penalties set forth above, the owner or operator shall 

reimburse the county, for all reasonable costs incurred as a result of responding to, 
containing, cleaning up, or monitoring the cleaning up and disposal of any spilled or 
leaked chemical substance sources including but not limited to consultant, 
engineering and legal fees. 

 
SECTION 15:  ENFORCEMENT 
 
A. The county shall be the administering agency and shall have the power and authority 

to administer and enforce the provisions of this Ordinance. The county shall have the 
right to conduct inspections of chemical substance sources at reasonable times to 
determine compliance with this Ordinance.  
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B. The Planning and Zoning Office may revoke any permit issued pursuant to this 
Ordinance after notice to the permittee and after affording the permittee an 
opportunity to meet either in person or by telephone if it finds that the permit holder: 
1. Has failed or refused to comply with any provision of this Ordinance; 
2. Has submitted false or inaccurate information in a permit application; 
3. Has refused lawful inspection; 
4. Has an unauthorized release and the Groundwater Protection Committee finds 

that the containment standards of this Ordinance may not continue to be 
achieved. 

 
SECTION 16:  NOTICE OF VIOLATION 
 
Whenever it is determined that there is a violation of this Ordinance, the notice of violation 
issued shall: 
 
A. Be in writing and delivered to the owner or operator by regular mail; and 
 
B. Be dated and signed by the authorized county agent making the inspection; and 
 
C. Specify the violation or violations; and 
 
D. Specify the length of time (not less than 72 hours) to correct the violation after 

receiving the notice of violation. 
 
SECTION 17:  APPEALS 
 
All appeals shall be made to the TAZEWELL County Zoning Board of Appeals. 
 
A. Any decision by the inspector under this Ordinance may be appealed to the 

TAZEWELL County Zoning Board of Appeals. 
 
B. Procedures:  Appeals to the TAZEWELL County Zoning Board of Appeals take place 

by filing an appeal in writing with the Planning and Zoning Department within 15 
days after receipt of a decision in writing from the inspector. A hearing with the 
TAZEWELL County Zoning Board of Appeals will be held within 60 days of 
submission of the appeal or petition. 

 
SECTION 18:  SEVERABILITY 
 
If any section, subsection, subdivision, paragraph, sentence, clause or phrase in this 
Ordinance, or any part thereof, or application thereof to any person is for any reason held to 
be unconstitutional or invalid or ineffective by any court of competent jurisdiction, such 
decision shall not affect the validity of effectiveness of the remaining portions of this 
Ordinance or any part thereof. It is hereby declared to be the legislative intent of the County 
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Board that this Ordinance would have been adopted had such unconstitutional or invalid 
provision, clause, sentence, paragraph, section or part thereof not then been included. 
 
SECTION 19:  INCONSISTENT ORDINANCES REPEALED 
 
All other Ordinances or parts of Ordinances in conflict herewith are hereby repealed. 
 
SECTION 20:  SAVING CLAUSE 
 
Nothing in this Ordinance hereby adopted shall be construed to affect any suit or proceeding 
pending in any Court, or any rights acquired, or liability incurred, or any cause or causes of 
action acquired or existing, under any act or Ordinance hereby repealed as cited in Section 19 
of this Ordinance. 
 
SECTION 21:  ENACTMENT 
 
A. This Ordinance is deemed necessary for the general health, safety and welfare of the 

county. 
 
B. Each section of this Ordinance and every part of each section of this Ordinance is 

hereby declared to be an independent section and part of section and the holding of 
any section or part thereof to be void and ineffective for any cause, shall not be 
deemed to affect any other section or part thereof. 

 
C. This Ordinance is adopted in accordance with the powers granted to the county 

pursuant to its home rule powers under Article 7 of the Constitution of the State of 
Illinois. 

 
D. This Ordinance shall be in full force and effect from and after its passage and 

publication in pamphlet form according to law.   
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Appendix D:  Water Authorities Act 
 

SPECIAL DISTRICTS 
(70 ILCS 3715/) Water Authorities Act. 

 
(70 ILCS 3715/0.01) (from Ch. 111 2/3, par. 222.9)  
Sec. 0.01. Short title. This Act may be cited as the Water Authorities Act. (Source: 

P.A. 86-1324.)  
 

(70 ILCS 3715/1) (from Ch. 111 2/3, par. 223)  
Sec. 1. Any area of contiguous territory may be incorporated as a water authority in 

the following manner:  Not less than 500 legal voters of the proposed authority shall petition 
the circuit court for the county in which the proposed authority, or the major portion thereof, 
is located defining the boundaries of the proposed authority, stating its name and requesting 
that the question of whether the proposed territory shall be organized as a water authority be 
submitted to the legal voters of the proposed authority.  

Upon the filing of such petition, the court shall set a day for a public hearing thereon. 
Notice of the time and place of such hearing shall be given by publication in a newspaper 
having a general circulation in said proposed authority not less than 15 days prior to such 
hearing and if there is no such newspaper then such notice shall be posted in at least 10 
public places within such proposed authority not less than 15 days before such hearing. 

The court shall preside at such hearing and all persons residing within such proposed 
authority shall be given an opportunity to be heard concerning the location and boundaries 
thereof and to make suggestions regarding the same. The petitioners may authorize and 
designate one or more persons to represent them at such hearing with authority to amend, 
dismiss or withdraw the petition. Such hearing may be continued from time to time and the 
court may modify or amend the petition.  

The court shall enter an order fixing and determining the boundaries of such proposed 
authority and shall certify the proposition to the proper election officials, who shall submit to 
the legal voters thereof at an election thereafter the question of whether the proposed 
authority be organized and established as a water authority pursuant to the provisions of this 
Act. Notice of such election shall be given and the election conducted in the manner provided 
by the general election law. Such notice shall state a description of the territory to be 
included. The proposition shall be substantially as follows:  
  

For organization of water authority 
  

Against organization of water authority 
  

(Source: P.A. 81-1489.) 
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(70 ILCS 3715/2) (from Ch. 111 2/3, par. 224)  
Sec. 2. The court shall canvass the returns of the election and by written order shall 

determine and declare the result thereof within the territory that shall be described in the 
order, which order shall be entered of record in the court. If a majority of the votes cast upon 
the question shall be in favor of the same, the order shall declare the territory a duly 
organized water authority and a body corporate and politic. In case the territory of the 
proposed authority is situated in more than one county, then the court shall cause a certified 
copy of the order to be filed with the circuit clerk of each of the counties, who shall cause the 
same to be filed of record in their respective courts.  
(Source: P.A. 90-655, eff. 7-30-98.)  
 

(70 ILCS 3715/3) (from Ch. 111 2/3, par. 225)  
Sec. 3. Every water authority so established shall be governed by a board of 3 

trustees. Such number shall be increased by one for each county, or part thereof, in excess of 
3 included within the boundaries of the authority. The board of trustees for the authority shall 
be created in the following manner:  

(1)  If the authority lies wholly within a single township but does not also lie wholly 
within a municipality, the board of trustees of that township shall appoint the trustees for the 
authority but no township official is eligible for such appointment; 

(2)  If the authority is wholly contained within a municipality, the governing body of 
the municipality shall appoint the trustees for the authority;  

(3)  If the authority is wholly contained within a single county, the trustees for the 
authority shall be appointed by the presiding officer of the county board with the advice and 
consent of the county board;  

(4)  If the authority is located in more than one county, the number of trustees who 
are residents of a county shall be in proportion, as nearly as practicable to the number of 
residents of the authority who reside in that county in relation to the total population of the 
authority.  

Upon the expiration of the term of a trustee who is in office on the effective date of 
this amendatory Act of 1975, the successor shall be a resident of whichever county is entitled 
to such representation in order to bring about the proportional representation required herein, 
and he shall be appointed by the county board of that county, or in the case of a home rule 
county as defined by Article VII, Section 6 of the Constitution of 1970, the chief executive 
officer of that county, with the advice and consent of the county board.  

Thereafter, each trustee shall be succeeded by a resident of the same county who shall 
be appointed by the same appointing authority; however, the provisions of the preceding 
paragraph shall apply to the appointment of the successor to each trustee who is in office at 
the time of the publication of each decennial Federal census of population.  

Within 60 days after the entry of the order of the circuit court declaring such water 
authority duly organized, the appropriate appointing authority shall appoint the board of 
trustees, one of whom shall be appointed to serve for a term of one year, one for a term of 2 
years and one for a term of 3 years. If any water authority is required to have more than 3 
trustees, the excess trustees shall be appointed originally for terms of one year. Upon the 
expiration of the term of each of such trustees, the appointing authority shall, unless the 
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water authority has determined to elect trustees as provided in Section 5.1, appoint his 
successor, who shall serve for a term of 3 years. The appointing authority shall also have the 
authority to fill any vacancy which may occur in the board of trustees. The trustees shall be 
legal voters residing within the authority, and in case the territory thereof is located in more 
than one county, at least one of such trustees shall be a resident of each of the counties.  
(Source: P.A. 82-783.)  
 

(70 ILCS 3715/4) (from Ch. 111 2/3, par. 226)  
Sec. 4. Such board of trustees shall, within thirty days after appointment, organize by 

selecting one of its members as chairman and one thereof as secretary. They shall also select 
a treasurer, an engineer, an attorney and such other employees as they deem expedient who 
shall serve during the pleasure of the board. Salaries of all employees shall be fixed by the 
trustees but no trustee shall receive compensation in excess of $500.00 per year. All costs 
and expenses of the court proceedings and the election in connection with the organization of 
the authority shall be borne by such authority. The trustees shall have power to adopt all such 
rules and regulations and to enact all such ordinances as may be deemed necessary or 
expedient to carry out the purposes of this act and to exercise their powers as herein defined.  
(Source: Laws 1951, p. 1964.)  
 

(70 ILCS 3715/5) (from Ch. 111 2/3, par. 227)  
Sec. 5.  
Each trustee shall furnish a bond to be approved by the appointing authority, as 

defined in Section 3 of this Act, in the amount of $5,000 for the faithful performance of his 
duties and the faithful accounting for all moneys that may come into his hands, and all 
officers and employees authorized to receive or retain money or to disburse the same shall 
furnish bond for the faithful performance of their duties and the faithful accounting for all 
moneys that may come into their hands, in an amount to be fixed and in a form to be 
approved by the board of trustees. If trustees are elected as provided in Section 5.1, their 
bond shall be approved by the circuit court.  
(Source: P.A. 77-255.)  
 

(70 ILCS 3715/5.1) (from Ch. 111 2/3, par. 227.1)  
Sec. 5.1. Any water authority organized under this Act may determine, in the manner 

provided in this Section, to have an elected, rather than an appointed, board of trustees.  
Upon presentation to the board of trustees of a petition, signed by not less than 10% 

of the electors of the authority, requesting that a proposition for the election of trustees be 
submitted to the electors of the authority, the secretary of the board of trustees shall certify 
the question to the appropriate election authorities who shall submit the question at an 
election in accordance with the general election law. The proposition shall be in substantially 
the following form:  
  

Shall the trustees of........ YES 
Water Authority be elected,   
rather than appointed?   NO 
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If a majority of the votes cast on such proposition are in the affirmative, the trustees 
of the authority shall thereafter be elected as provided by this Section.  

At the first ensuing election for trustees of water authorities as provided by the 
general election law, 3 trustees shall be elected. The 3 trustees so elected shall serve for terms 
of 2, 4 and 6 years, respectively, commencing on the first day of the month following the 
month of their election and until their respective successors are elected and qualified. The 
length of the terms of the trustees first elected shall be determined by lot at their first 
meeting. Thereafter one trustee shall be elected at the election provided by the general 
election law for a term of 6 years commencing on the first Monday of the month following 
the month of his election and until his successor is elected and qualified.  

Nominations of candidates for trustee shall be made in the manner provided for 
independent candidates by the general election law. No party designation shall appear on 
such ballot. The provisions of the general election law shall apply to and govern the 
nomination and election of trustees.  

The provisions of this Act relating to eligibility, powers and disabilities of trustees 
shall apply equally to elected trustees.  

Whenever a water authority determines to elect trustees as provided in this Section, 
the trustees appointed pursuant to Section 3 shall continue to constitute the board of trustees 
until the first Monday of the month following the month of the first election of trustees. If the 
term of office of any appointed trustees expires before the first election and qualification of 
trustees, the appointing authority shall appoint a successor to serve until the elected successor 
takes office. The terms of all appointed trustees in such district shall expire on the first 
Monday of the month following the month of the first election of trustees under this Section.  
(Source: P.A. 81-1490.)  
 

(70 ILCS 3715/5.2) (from Ch. 111 2/3, par. 227.2)  
Sec. 5.2. Any water authority, that has determined to have an elected rather than an 

appointed board of trustees pursuant to Section 5.1, may, in the manner provided in this 
Section, revert to an appointed board of trustees.  

Upon presentation to the board of trustees of a petition, signed by not less than 10% 
of the electors of the authority, requesting that a proposition for the appointment of trustees 
be submitted to the electors of the authority, the board of trustees shall certify that 
proposition to the proper election officials, who shall, at an election conducted in accordance 
with the general election law, submit such proposition to the electors of the district. The 
proposition shall be in substantially the following form:  
  

Shall the trustees of........ YES 
Water Authority be elected,   
rather than appointed?   NO 
  

If a majority of the votes cast on such proposition are in the affirmative, the trustees 
of the authority shall thereafter be appointed as provided in Section 3.  
(Source: P.A. 81-1489.)  
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(70 ILCS 3715/6) (from Ch. 111 2/3, par. 228)  
Sec. 6. Such board of trustees shall have the following powers:  
1. To make inspections of wells or other withdrawal facilities and to require 

information and data from the owners or operators thereof concerning the supply, withdrawal 
and use of water.  

2. To require the registration with them of all wells or other withdrawal facilities in 
accordance with such form or forms as they deem advisable.  

3. To require permits from them for all additional wells or withdrawal facilities or 
for the deepening, extending or enlarging existing wells or withdrawal facilities. 

4. To require the plugging of abandoned wells or the repair of any well or 
withdrawal facility to prevent loss of water or contamination of supply. 

5. To reasonably regulate the use of water and during any period of actual or 
threatened shortage to establish limits upon or priorities as to the use of water. In issuing any 
such regulation, limitation, or priority, such board shall seek to promote the common welfare 
by considering the public interest, the average amount of present withdrawals, relative 
benefits or importance of use, economy or efficiency of use and any other reasonable 
differentiation. Appropriate consideration shall also be given to any user, who has theretofore 
reduced the volume of ground water previously consumed by such user or who has taken 
care of increased requirements by installing and using equipment and facilities permitting the 
use of surface water by such user.  

6. To supplement the existing water supply or provide additional water supply by 
such means as may be practicable or feasible. They may acquire property or property rights 
either within or without the boundaries of the authority by purchase, lease, condemnation 
proceedings or otherwise, and they may construct, maintain and operate wells, reservoirs, 
pumping stations, purification plants, infiltration pits, recharging wells and such other 
facilities as may be necessary to insure an adequate supply of water for the present and future 
needs of the authority. They shall have the right to sell water to municipalities or public 
utilities operating water distribution systems either within or without the authority.  

7. To levy and collect a general tax on all of the taxable property within the 
corporate limits of the authority, the aggregate amount of which for one year, exclusive of 
the amount levied for bonded indebtedness or interest thereon, shall not exceed .08 per cent 
of the value as equalized or assessed by the Department of Revenue. For the purpose of 
acquiring necessary property or facilities, to issue general obligation bonds bearing interest at 
the rate of not to exceed the maximum rate authorized by the Bond Authorization Act, as 
amended at the time of the making of the contract, and payable over a period of not to exceed 
20 years, the aggregate principal amount of which at any one time outstanding shall not 
exceed one-half of 1% of the value as equalized or assessed by the Department of Revenue of 
all taxable property located within the corporate limits of the authority and to levy and collect 
a further or additional direct annual tax upon all the taxable property within the corporate 
limits of such authority sufficient to meet the principal and interest of such bonds as the same 
mature. They shall also have authority to issue revenue bonds payable solely out of 
anticipated revenues.  

8. To consult with and receive available information concerning their duties and 
responsibilities from the State Water Survey, the State Geological Survey, the Board of 
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Natural Resources and Conservation, the Water Resources and Flood Control Board and any 
other board or commission of the State. Before constructing any facility for providing 
additional water supply, the plans therefore shall be submitted to and approved by the 
Environmental Protection Agency or its successor and all operations of such facilities shall 
be conducted in accordance with such rules and regulations as may from time to time be 
prescribed by the Pollution Control Board. 

9. To have the right by appropriate action in the circuit court of any county in which 
such authority, or any part thereof, is located to restrain any violation or threatened violation 
of any of their orders, rules, regulations or ordinances. 

10. To provide by ordinance that the violation of any provision of any rule, regulation 
or ordinance adopted by them shall constitute a misdemeanor subject to a fine by the circuit 
court of not to exceed $50 for each act of violation and that each day's violation shall 
constitute a separate offense.  

With respect to instruments for the payment of money issued under this Section either 
before, on, or after the effective date of this amendatory Act of 1989, it is and always has 
been the intention of the General Assembly (i) that the Omnibus Bond Acts are and always 
have been supplementary grants of power to issue instruments in accordance with the 
Omnibus Bond Acts, regardless of any provision of this Act that may appear to be or to have 
been more restrictive than those Acts, (ii) that the provisions of this Section are not a 
limitation on the supplementary authority granted by the Omnibus Bond Acts, and (iii) that 
instruments issued under this Section within the supplementary authority granted by the 
Omnibus Bond Acts are not invalid because of any provision of this Act that may appear to 
be or to have been more restrictive than those Acts. 
(Source: P.A. 86-4.)  
 

(70 ILCS 3715/6a) (from Ch. 111 2/3, par. 229) 
Sec. 6a. Notwithstanding any other provision of this Act any person, firm, 

corporation, or agency of the public diverting or obtaining water at the time of the 
establishment of a Water Authority pursuant to this Act from any water source shall have the 
right of continuing to take from the same source, the quantity of water which is the rated 
capacity of the equipment used to divert or obtain water at the time of the establishment of 
the Water Authority having jurisdiction over the water source.  
(Source: Laws 1951, p. 1964.)  
 

(70 ILCS 3715/6b) (from Ch. 111 2/3, par. 229.1)  
Sec. 6b. Purchases made pursuant to this Act shall be made in compliance with the 

"Local Government Prompt Payment Act", approved by the Eighty-fourth General 
Assembly.  
(Source: P.A. 84-731.)  
 

(70 ILCS 3715/7) (from Ch. 111 2/3, par. 230)  
Sec. 7. All final administrative decisions of any board of trustees organized pursuant 

to this act shall be subject to judicial review pursuant to the provisions of the Administrative 
Review Law, and all amendments and modifications thereof, and the rules adopted pursuant 
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thereto. The term "administrative decision" is defined as in Section 3-101 of the Code of 
Civil Procedure. 
(Source: P.A. 82-783.)  
 

(70 ILCS 3715/8) (from Ch. 111 2/3, par. 231)  
Sec. 8. Provisions of this act shall not apply to water used for agricultural purposes, 

farm irrigation, or water used for domestic purposes where not to exceed 4 families are 
supplied from the same well or other immediate source.  
(Source: Laws 1951, p. 1964.)  
 

(70 ILCS 3715/9) (from Ch. 111 2/3, par. 232)  
Sec. 9. Any adjoining territory may be annexed to such water authority in the 

following manner: A written petition requesting such annexation and signed by a majority in 
numbers and in area owned of the owners of record of land in such adjoining territory shall 
be filed with the court in which such authority was created. A public hearing shall be had 
upon such petition after giving such notice by publication or posting, as the court may direct. 
At such hearing, any interested person shall be given an opportunity to be heard. If the court 
finds that the petition has been signed by the required number of landowners and there is no 
valid objection to such annexation, it shall enter an order annexing such territory.  

Any territory within any such water authority which is upon the border thereof and 
which contains not less than twenty acres and which, if disconnected, will not result in the 
isolation of any part of such authority from the remainder thereof may be disconnected in the 
following manner: A written petition requesting such disconnection and signed by all the 
owners of record of land in such territory shall be filed with the court in which such authority 
was created. The water authority from which disconnection is sought shall be made a 
defendant and it or any taxpayer residing therein may appear and defend against said petition. 
If the court finds that the allegations of the petition are true and that the area of land is 
entitled to disconnection, it shall order the same disconnected. The disconnection of any such 
land shall not exempt it from taxation for the purpose of paying any indebtedness contracted 
by the authority prior to the filing of the petition.  
(Source: Laws 1967, p. 3987.)  
 

(70 ILCS 3715/10) (from Ch. 111 2/3, par. 233)  
Sec. 10. For the purpose of paying the cost of the acquisition by condemnation, 

purchase or otherwise and of the construction of any water supply or other water properties 
of the authority and the improvement or extension thereof from time to time, including 
engineering and all other expenses, and also for reimbursing or paying the cost and expense 
of creating the authority, the board of trustees of any such authority is authorized to issue and 
sell revenue bonds of the authority, payable solely from the income and revenue derived 
from the operation of the water supply or other waterworks properties of the authority.  

All such bonds shall be authorized by ordinance or resolution to be adopted by the 
board of trustees, shall bear such date or dates, mature at such time or times not exceeding 40 
years from their respective dates, may bear interest at such rate or rates not exceeding the 
maximum rate authorized by the Bond Authorization Act, as amended at the time of the 
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making of the contract, may be in such form, may carry such registration privileges, may be 
executed in such manner, may be payable at such place or places, may be subject to 
redemption in such manner, and upon such terms with or without premium as is stated on the 
face thereof, and may be executed in such manner by such officers of the authority, and may 
contain such terms and covenants, all as provided by the ordinance or resolution authorizing 
their issue. 

Such bonds shall be sold in such manner as the board of trustees shall determine, and 
if issued to bear interest at the rate of the maximum rate authorized by the Bond 
Authorization Act, as amended at the time of the making of the contract, shall be sold for not 
less than par and accrued interest; provided, however, the selling price of any bonds bearing 
less than the maximum rate authorized by the Bond Authorization Act, as amended at the 
time of the making of the contract, shall be such that the interest cost of the money received 
from the sale of said bonds shall not exceed the maximum rate authorized by the Bond 
Authorization Act, as amended at the time of the making of the contract, computed to 
absolute maturity, according to standard tables of bond values. 

Notwithstanding the form or tenure thereof, and in the absence of expressed recitals 
on the face thereof that said bonds are nonnegotiable, all such bonds shall be negotiable 
instruments. 

To secure payment of any and all of such bonds such ordinance or resolution shall set 
forth the covenants and undertakings of the authority in connection with the issuance thereof 
and the issuance of additional bonds payable from the revenues or income to be derived from 
the operation of the water supply or the waterworks properties of such authority, as well as 
the use and operation thereof.  

In case any officer whose signature appears on said bonds or coupons attached thereto 
shall cease to be such officer before the delivery of the bonds to the purchaser, such signature 
shall nevertheless be valid and sufficient for all purposes to the same effect as if he had 
remained in office until the delivery of the bonds and the signature of any officer holding 
office at the time any bond was signed shall be valid, regardless of whether or not said officer 
held such office on the day on which the bonds are dated.  

Under no circumstances shall any bonds issued pursuant to the provisions of this Act 
be or become an indebtedness or an obligation of the authority payable from taxes and shall 
not in any event constitute an indebtedness of such authority within the meaning of the 
constitutional provisions or limitations, and such fact shall be plainly stated on the face of 
each bond.  

With respect to instruments for the payment of money issued under this Section either 
before, on, or after the effective date of this amendatory Act of 1989, it is and always has 
been the intention of the General Assembly (i) that the Omnibus Bond Acts are and always 
have been supplementary grants of power to issue instruments in accordance with the 
Omnibus Bond Acts, regardless of any provision of this Act that may appear to be or to have 
been more restrictive than those Acts, (ii) that the provisions of this Section are not a 
limitation on the supplementary authority granted by the Omnibus Bond Acts, and (iii) that 
instruments issued under this Section within the supplementary authority granted by the 
Omnibus Bond Acts are not invalid because of any provision of this Act that may appear to 
be or to have been more restrictive than those Acts. (Source: P.A. 86-4.)  
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(70 ILCS 3715/11) (from Ch. 111 2/3, par. 234) 
Sec. 11. Any ordinance or resolution authorizing the issuance of revenue bonds as 

provided in this Act shall describe in a general way the contemplated project, but it shall not 
be necessary to refer to plans and specifications prepared for any construction work and such 
ordinance or resolution may be passed prior to the preparation of plans or specifications for 
construction work to be done. 

Such ordinance or resolution shall also set out the total estimated cost of the project, 
fix the amount of bonds proposed to be issued, the maturity or maturities, the interest rate and 
all details in respect thereof, and the covenants and undertakings of the authority in 
connection with the application of the income and revenue and the issuance of additional 
revenue bonds thereafter as may be deemed necessary or advisable for assurance of the 
payment of the bonds thereby authorized, and as may thereafter be issued.  
(Source: Laws 1955, p. 1801.)  
 

(70 ILCS 3715/12) (from Ch. 111 2/3, par. 235)  
Sec. 12. Any ordinance or resolution authorizing the issuance of revenue bonds under 

this Act may in the discretion of the authority provide that the bonds be secured by a trust 
agreement or depository agreement by and between the authority and a corporate trustee, 
which may be a trust company, or a bank having the powers of a trust company, within the 
state of Illinois, containing such provisions for directing and supervising the rights and 
remedies of the bondholders as may be deemed reasonable and proper, including the terms 
upon which the trustee under such trust agreement or depository agreement and the 
bondholders, or either of them, may enforce their rights; but no such trust agreement or 
depository agreement shall convey, mortgage or create any lien upon the waterworks 
properties of such authority. 
(Source: Laws 1955, p. 1801.)  
 

(70 ILCS 3715/13) (from Ch. 111 2/3, par. 236) 
Sec. 13. Whenever revenue bonds are issued under this Act the income and revenue 

derived from the operation of the water supply or other waterworks properties of the 
authority shall be used only to pay the cost of operation and maintenance of the waterworks 
properties, to pay principal of and interest on any revenue bonds issued hereunder and to 
provide an adequate depreciation fund, which fund is hereby defined to be for such 
replacements as may be necessary from time to time for the continued, effective and efficient 
operation of the waterworks properties of such authority, which such fund shall not be 
allowed to accumulate beyond a reasonable amount necessary for that purpose, the terms and 
provisions of which shall be incorporated in the ordinance or resolution authorizing the 
issuance of the bonds. 

However, the board of trustees shall have power to agree and covenant in the 
ordinance or resolution authorizing such revenue bonds that the cost of operation and 
maintenance of such waterworks properties shall be defrayed from the tax authorized by 
Section 6 of this Act to the extent that the proceeds of such tax will suffice to meet such cost 
of operation and maintenance. (Source: Laws 1955, p. 1801.)  
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(70 ILCS 3715/14) (from Ch. 111 2/3, par. 237)  
Sec. 14. With respect to any area acquired by a water authority for reservoir purposes, 

whether within or without the corporate boundaries of the authority, the authority has the 
powers enumerated in Sections 15 to 23, inclusive, which are in addition to any other powers 
of an authority.  
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/15) (from Ch. 111 2/3, par. 238)  
Sec. 15. To police such area and to exercise police power with respect thereto and to 

employ and commission policemen. Such policemen and trustees of the authority are 
authorized to enforce all ordinances of the authority, to act as conservators of the peace and 
to arrest, with or without process, any person who breaks the peace or is found violating any 
ordinance of the authority or any criminal law of this State; and to commit arrested persons 
for examination without unnecessary delay. All warrants for the violation of ordinances of 
the authority, or the State criminal law, to whomsoever directed, may be served and executed 
within the limits of an authority by any policemen thereof. For this purpose policemen have 
all the common law and statutory power of sheriffs.  
(Source: P. A. 76-1383.)  
 

(70 ILCS 3715/16) (from Ch. 111 2/3, par. 239)  
Sec. 16. In all actions for the violation of any ordinance of the authority, the first 

process shall be a summons or a warrant. A warrant for the arrest of an accused person may 
issue upon the affidavit of any person that an ordinance has been violated, and that the person 
making the complaint has reasonable grounds to believe that the party charged is guilty 
thereof. Every person arrested upon a warrant shall be taken, without unnecessary delay, 
before the proper officer for examination.  

The person upon whom any fine or penalty is imposed, upon the order of the court 
may be committed to any place lawfully provided by ordinance for the incarceration of 
offenders until the fine, penalty, and costs are fully paid where failure to pay is willful. No 
imprisonment, however, shall exceed 30 days if the fine is imposed for a petty offense, 
business offense, or misdemeanor, or 6 months if the fine is imposed for a felony. 
(Source: P.A. 84-551.)  
 

(70 ILCS 3715/17) (from Ch. 111 2/3, par. 240)  
Sec. 17. Any sheriff may serve any process, or make any arrest in an authority, or the 

part thereof, located in the county in which he was elected, which any officer of that 
authority is authorized to make under this Act or any ordinance passed in pursuance thereof.  
(Source: Laws 1965, p. 346.)  
 

(70 ILCS 3715/18) (from Ch. 111 2/3, par. 241)  
Sec. 18. To regulate or prohibit fishing, boating, swimming and other sporting 

activities. 
(Source: Laws 1957, p. 1599.)  
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(70 ILCS 3715/19) (from Ch. 111 2/3, par. 242)  
Sec. 19. To license and regulate or prohibit water craft, boat docks, wharves, boat 

houses and other structures in or on or on the shore of the reservoir.  
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/20) (from Ch. 111 2/3, par. 243)  
Sec. 20. To lay out, establish, open, alter, widen, extend, grade, pave or otherwise 

improve, and vacate roads, parking areas, wharves, parks, picnic areas and swimming pools 
for public use.  
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/21) (from Ch. 111 2/3, par. 244)  
Sec. 21. If the trustees determine that the leasing of the zone of land adjacent to the 

reservoir will aid in the protection from pollution or other injury to the reservoir by 
promoting forestation and other desirable vegetation and the improvement, maintenance and 
care of the premises, to zone such area for residential and business purposes and to lease its 
real estate for not more than 99 years to proper custodians for such uses and upon such terms 
and conditions as it determines are for the best interests of the authority and the purposes for 
which it was created. 
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/22) (from Ch. 111 2/3, par. 245)  
Sec. 22. To sell and dispose of property, real or personal, that is no longer needed for 

its purposes. 
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/23) (from Ch. 111 2/3, par. 246)  
Sec. 23. To grant easements and rights of way. 

(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/24) (from Ch. 111 2/3, par. 247)  
Sec. 24. To make such regulations as it deems necessary to protect public health, 

welfare and safety and to prevent pollution of its water supply. 
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/25) (from Ch. 111 2/3, par. 248)  
Sec. 25. If it leases its property for residential or business purposes, to construct, and 

operate a water distribution and sewage system, require the use thereof and make reasonable 
charges therefore to such residents and businesses. 
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/26) (from Ch. 111 2/3, par. 249) 
Sec. 26. With respect to territory outside its corporate limits which is not held by it 

for reservoir purposes but which territory is within the watershed that feeds a reservoir of the 



D-12 

001138 – 11/06 Report 1 – Groundwater Resources Management Framework 

authority, the authority may, by ordinance, prevent pollution of waters which feed its 
reservoir for a distance of 5 miles upstream from the headwaters of its reservoir and may 
abate any cause of pollution within that area as a nuisance. 
(Source: Laws 1957, p. 1599.)  
 

(70 ILCS 3715/27) (from Ch. 111 2/3, par. 250) 
Sec. 27. An authority may acquire easements and rights of way for ingress to and 

egress from any of its real property by purchase, gift, condemnation or otherwise and may 
dedicate such easements and rights of way to public use. 
(Source: Laws 1957, p. 1599.)  
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Appendix E:  Great Lakes Basin Water Resources Compact 
 

THE GREAT LAKES CHARTER ANNEX  
 

A SUPPLEMENTARY AGREEMENT TO  
THE GREAT LAKES CHARTER  

June 18, 2001  
 

FINDINGS  
 
The Great Lakes are a hi-national public treasure and are held in trust by the Great Lakes States and 
Provinces. For the last sixteen years, the Great Lakes Governors and Premiers have followed a set of 
principles to guide them in developing, maintaining, and strengthening the regional management 
regime for the Great Lakes ecosystem. Protecting, conserving, restoring, and improving the Great 
Lakes is the foundation for the legal standard upon which decisions concerning water resource 
management should be based.  
 
There has been significant progress in restoring and improving the health of the ecosystem of the 
Great Lakes Basin. However, the Waters and Water-Dependent Natural Resources of the Basin 
remain at risk of damage from pollution, environmental disruptions, and unsustainable water resource 
management practices which may individually and cumulatively alter the hydrology of the Great 
Lakes ecosystem.  
 
PURPOSE  
 
In agreeing to this Annex, the Great Lakes Governors and Premiers reaffirm their commitment to the 
five broad principles set forth in the Great Lakes Charter, and further reaffirm that the provisions of 
the Charter will continue in full force and effect. The Governors and Premiers commit to further 
implementing the principles of the Charter by developing an enhanced water management system 
that is simple, durable, efficient, retains and respects authority within the Basin, and, most 
importantly, protects, conserves, restores, and improves the Waters and Water-Dependent Natural 
Resources of the Great Lakes Basin.  
 
State and Provincial authorities should be permanent, enforceable, and consistent with their 
respective applicable state, provincial, federal, and international laws and treaties. To that end, and in 
order to adequately protect the water resources of the Great Lakes and the Great Lakes ecosystem, 
the Governors and Premiers commit to develop and implement a new common, resource-based 
conservation standard and apply it to new water withdrawal proposals from the Waters of the Great 
Lakes Basin. The standard will also address proposed increases to existing water withdrawals and 
existing water withdrawal capacity from the Waters of the Great Lakes Basin. 
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DIRECTIVES 
 
The Governors and Premiers put forward the following DIRECTIVES to further the principles of the 
Charter.  
 
DIRECTIVE #1  
Develop a new set of binding agreement(s).  
 
The Governors and Premiers agree to immediately prepare a Basin-wide binding agreement(s), such 
as an interstate compact and such other agreements, protocols or other arrangements between the 
States and Provinces as may be necessary to create the binding agreement(s) within three years of 
the effective date of the Annex. The purpose of the agreement(s) will be to further the Governors’ and 
Premiers’ objective to protect, conserve, restore, improve, and manage use of the Waters and Water-
Dependent Natural Resources of the Great Lakes Basin. The agreement(s) will retain authority over 
the management of the Waters of the Great Lakes Basin and enhance and build upon the existing 
structure and collective management efforts of the various governmental organizations within the 
Great Lakes Basin.  
 
DIRECTIVE #2  
Develop a broad-based public participation program.  
 
The Governors and Premiers commit to continue a process that ensures ongoing public input in the 
preparation and implementation of the binding agreement(s) called for in this Annex. included in this 
process will be periodic progress reports to the public.  
 
DIRECTIVE #3 
Establish a new decision making standard.  
 
The new set of binding agreement(s) will establish a decision making standard that the States and 
Provinces will utilize to review new proposals to withdraw water from the Great Lakes Basin as well 
as proposals to increase existing water withdrawals or existing water withdrawal capacity.  
 
The new standard shall be based upon the following principles:  
 

 Preventing or minimizing Basin water loss through return flow and implementation of 
environmentally sound and economically feasible water conservation measures; and  

 No significant adverse individual or cumulative impacts to the quantity or quality of the Waters 
and Water-Dependent Natural Resources of the Great Lakes Basin; and  

 An improvement to the Waters and Water-Dependent Natural Resources of the Great Lakes 
Basin; and  

 Compliance with the applicable state, provincial, federal, and international laws and treaties.  
 
DIRECTIVE #4  
Project review under the Water Resources Development Act of 1986, §1109, 42 U.S.C. §1962d- 
20(1986) (amended 2000). 
 
Pending finalization of the agreement(s) as outlined in Directive #1, the Governors of the Great Lakes 
States will notify and consult with the Premiers of Ontario and Quebec on all proposals subject to the 
U.S. Water Resources Development Act of 1986, §1109, 42 U.S.C. §1962d-20 (1986) (amended 
2000) (WRDA), utilizing the prior notice and consultation process established in the Charter, In doing 
so, the Governors and Premiers recognize that the Canadian Provinces are not subject to, or bound 
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by, the WRDA, nor are the Governors statutorily bound by comments from the Premiers on projects 
subject to the WRDA.  
 
DIRECTIVE #5  
Develop a decision support system that ensures the best available information.  
 
The Governors and Premiers call for the design of an information gathering system to be developed 
by the States and Provinces, with support from appropriate federal government agencies, to 
implement the Charter, this Annex, and any new agreement(s). This design will include an 
assessment of available information and existing systems, a complete update of data on existing 
water uses, an identification of needs, provisions for a better understanding of the role of 
groundwater, and a plan to implement the ongoing support system.  
 
DIRECTIVE #6  
Further commitments. 
 
The Governors and Premiers of the Great Lakes States and Provinces further commit to coordinate 
the implementation and monitoring of the Charter and this Annex; seek and implement, where 
necessary, legislation establishing programs to manage and regulate new or increased withdrawals of 
Waters of the Great Lakes Basin; conduct a planning process for protecting, conserving, restoring, 
and improving the Waters and Water-Dependent Natural Resources of the Great Lakes Basin; and 
identify and implement effective mechanisms for decision making and dispute resolution. The 
Governors and Premiers also commit to develop guidelines regarding the implementation of mutually 
agreed upon measures to promote the efficient use and conservation of the Waters of the Great 
Lakes Basin within their jurisdictions and develop a mechanism by which individual and cumulative 
impacts of water withdrawals will be assessed. Further, the Governors and Premiers commit to 
improve the sources and applications of scientific information regarding the Waters of the Great 
Lakes Basin and the impacts of the withdrawals from various locations and water sources on the 
ecosystem, and better understand the role of groundwater in the Great Lakes Basin by coordinating 
their data gathering and analysis efforts. Finally, the Governors and Premiers commit to develop in 
the new binding agreement(s) the water withdrawal rates at which regional evaluations are conducted 
and criteria to assist in further defining acceptable measures of improvement to the Waters and 
Water-Dependent Natural Resources of the Great Lakes Basin.  
 
 
FINAL PROVISIONS  
 
This Annex shall come into force on the day that all signatures are executed. The Parties have signed 
the present agreement in duplicate, in English and French, both texts being equally authentic.  
 
 
DEFINITIONS  
 
Waters of the Great Lakes Basin (also termed in the Great Lakes Charter as “Water Resources of 
the Great Lakes Basin”) means the Great Lakes and all streams, rivers, lakes, connecting channels, 
and other bodies of water, including tributary groundwater, within the Great Lakes Basin.  
 
Water-Dependent Natural Resources means the interacting components of land, water, and living 
organisms affected by the Waters of the Great Lakes Basin.  
 
Improvement to the Waters and Water-Dependent Natural Resources of the Great Lakes Basin 
means additional beneficial, restorative effects to the physical, chemical, and biological integrity of the 
Waters 
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Waters and Water-Dependent Natural Resources of the Basin, resulting from associated 
conservation measures, enhancement or restoration measures which include, but are not limited to, 
such practices as mitigating adverse effects of existing water withdrawals, restoring environmentally 
sensitive areas or implementing conservation measures in areas or facilities that are not part of the 
specific proposal undertaken by or on behalf of the withdrawer.  
 
Signed and entered into the 18th day of June 2001.  
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DECEMBER 13, 2005 
 

GREAT LAKES—ST. LAWRENCE RIVER BASIN SUSTAINABLE WATER  
RESOURCES AGREEMENT 

 
The State of Illinois,  

The State of Indiana,  

The State of Michigan,  

The State of Minnesota,  

The State of New York,  

The State of Ohio,  

The Province of Ontario,  

The Commonwealth of Pennsylvania,  

The Government of Québec,  

The State of Wisconsin,  

 
Recognizing that,  
 

The Waters of the Basin are a shared public treasure and the States and Provinces as 
stewards have a shared duty to protect, conserve and manage these renewable but  
finite Waters;  
 

These Waters are interconnected and form a single hydrologic system;  
 

Protecting, conserving, restoring, and improving these Waters is the foundation of Water 
resource management in the Basin and essential to maintaining the integrity of the Basin Ecosystem;  
 

Managing to conserve and restore these Waters will improve them as well as the Water 
Dependent Natural Resources of the Basin;  
 

Continued sustainable, accessible and adequate Water supplies for the people and economy 
of the Basin are of vital importance;  
 

The States and Provinces must balance economic development, social development and 
environmental protection as interdependent and mutually reinforcing pillars of sustainable 
development;  
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Even though there has been significant progress in restoring and improving the health of the 
Basin Ecosystem, the Waters and Water Dependent Natural Resources of the Basin remain at risk;  
 

In light of possible variations in climate conditions and the potential cumulative effects of 
demands that may be placed on the Waters of the Basin, the States and Provinces must act to 
ensure the protection and conservation of the Waters and Water Dependent Natural Resources of the 
Basin for future generations;  
 

Where there are threats of serious or irreversible damage, lack of full scientific certainty 
should not be used as a reason for postponing measures to prevent  
environmental degradation;  
 

Sustainable development and harmony with nature and among neighbors require cooperative 
arrangements for the development and implementation of watershed  
protection approaches in the Basin;  
 
Reaffirming,  
 

The principles and findings of the Great Lakes Charter and the commitments and directives 
of the Great Lakes Charter Amex 2001;  
 
Acknowledging, 
 

Nothing in this Agreement is intended to abrogate or derogate from the protection provided 
for the existing aboriginal or treaty rights of aboriginal peoples in Ontario and Québec as recognized 
and affirmed by section 35 of the Constitution Act, 1982 or from the treaty rights or rights held by any 
Tribe recognized by the federal government of the United States based upon its status as a Tribe 
recognized by the federal government of the United States, and acknowledging the commitment of 
these peoples to preserve and protect the waters of the Basin;  
 

The continuing and abiding roles of the United States and Canadian federal governments 
under the Boundary Waters Treaty of 1909 and other applicable international agreements, that 
continue unaffected by this agreement, and the valuable contribution of the International Joint 
Commission;  
 

Effective management is dependent upon all Parties acting in a continuing spirit of comity 
and mutual cooperation;  
 
 
 

Agree as follows:  
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CHAPTER 1 
GENERAL PROVISIONS 

 
ARTICLE 100 
OBJECTIVES 

1. The objectives of this Agreement are:  
a. To act together to protect, conserve and restore the Waters of the Great Lakes— St. 

Lawrence River Basin because current lack of scientific certainty should not be used as a 
reason for postponing measures to protect the Basin Ecosystem;  

b. To facilitate collaborative approaches to Water management across the Basin to protect, 
conserve, restore, improve and efficiently and effectively manage the Waters and Water 
Dependent Natural Resources of the Basin;  

c. To promote co-operation among the Parties by providing common and regional 
mechanisms to evaluate Proposals to Withdraw Water;  

d. To create a co-operative arrangement regarding Water management that provides tools for 
shared future challenges;  

e. To retain State and Provincial authority within the Basin under appropriate arrangements 
for intergovernmental cooperation and consultation;  

f. To facilitate the exchange of data, strengthen the scientific information upon which 
decisions are made, and engage in consultation on the potential effects of Withdrawals and 
losses on the Waters and Water Dependent Natural Resources of the Basin;  

g. To prevent significant adverse impacts of Withdrawals and losses on the Basin Ecosystem 
and its watersheds; and,  

h. To promote an Adaptive Management approach to the conservation and management of 
Basin Water resources, which recognizes, considers and provides adjustments for the 
uncertainties in, and evolution of, scientific knowledge concerning the Basin’s Waters and 
Water Dependent Natural Resources.  

2. The Parties shall interpret and apply the provisions of this Agreement to achieve these objectives.  
 

ARTICLE 101 
SCOPE OF APPLICATION 

This Agreement applies to the Waters of the Basin within the Parties’ territorial  
boundaries.  

 
ARTICLE 102  

GENERAL COMMITMENT  
Each Party to this Agreement shall seek to adopt and implement Measures that may be required to 
give effect to the commitments embodied within this Agreement.  
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ARTICLE 103  
GENERAL DEFINITIONS 

 
In this Agreement,  
 
“Adaptive Management” means a Water resources management system that provides a systematic 
process for evaluating, monitoring and learning from the outcomes of operational programs and 
adjustment of policies, plans and programs based on experience and the evolution of scientific 
knowledge concerning Water resources and Water Dependent Natural Resources.  
 
“Agreement” means this Agreement.  
 
“Applicant” means a Person who is required to submit a Proposal that is subject to management 
and regulation under this Agreement. “Application” has a corresponding meaning.  
 
“Basin” or “Great Lakes—St. Lawrence River Basin” means the watershed of the Great Lakes 
and the St. Lawrence River upstream from Trois-Rivières, Québec within the jurisdiction of the 
Parties.  
 
“Basin Ecosystem” or “Great Lakes—St Lawrence River Basin Ecosystem” means the 
interacting components of air, land, Water and living organisms, including humankind, within the 
Basin.  
 
“Community within a Straddling County” means any incorporated city, town or the equivalent 
thereof, that is located outside the Basin but wholly within a County that lies partly within the Basin 
and that is not a Straddling Community.  
 
“Compact” means the Great Lakes—St. Lawrence River Basin Water Resources Compact.  
 
“Consumptive Use” means that portion of Water Withdrawn or withheld from the Basin that is lost or 
otherwise not returned to the Basin due to evaporation, incorporation into Products, or other 
processes.  
 
“County” means the largest territorial division for local government in a State. In Québec, County 
means a regional county municipality (municipalité régionale de comté - MRC). The County 
boundaries shall be defined as those boundaries that exist as of the signing date of this Agreement.  
 
“Cumulative Impacts” mean the impact on the Great Lakes—St. Lawrence River Basin Ecosystem 
that results from incremental effects of all aspects of a Withdrawal, Diversion or Consumptive Use in 
addition to other past, present, and reasonably foreseeable future Withdrawals, Diversions and 
Consumptive Uses regardless of who undertakes the other Withdrawals, Diversions and 
Consumptive Uses. Cumulative Impacts can result from  
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individually minor but collectively significant Withdrawals, Diversions and Consumptive Uses taking 
place over a period of time.  
 
“Diversion” means a transfer of Water from the Basin into another watershed, or from the watershed 
of one of the Great Lakes into that of another by any means of transfer, including but not limited to a 
pipeline, canal, tunnel, aqueduct, channel, modification of the direction of a watercourse, a tanker 
ship, tanker truck or rail tanker but does not apply to Water that is used in the Basin or Great Lakes 
watershed to manufacture or produce a Product that is then transferred out of the Basin or 
watershed. “Divert” has a corresponding meaning.  
 
“Environmentally Sound and Economically Feasible Water Conservation  
Measures” mean those measures, methods, technologies or practices for efficient water use and for 
reduction of water loss and waste or for reducing a Withdrawal, Consumptive Use or Diversion that i) 
are environmentally sound, ii) reflect best practices applicable to the water use sector, iii) are 
technically feasible and available, iv) are economically feasible and cost effective based on an 
analysis that considers direct and avoided economic and environmental costs and v) consider the 
particular facilities and processes involved, taking into account the environmental impact, age of 
equipment and facilities involved, the processes employed, energy impacts and other appropriate 
factors.  
 
“Exception” means a transfer of Water that is excepted under Article 201 from the prohibition 
against Diversions.  
 
“Exception Standard” means the standard to be used for Exceptions that is established under 
Article 201.  
 
“Intra-Basin Transfer” means the transfer of Water from the watershed of one of the Great Lakes 
into the watershed of another Great Lake.  
 
“Measures” means any legislation, law, regulation, directive, requirement, guideline, program, policy, 
administrative practice or other procedure.  
 
“New or Increased Diversion” means a new Diversion, an increase in an existing Diversion, or the 
alteration of an existing Withdrawal so that it becomes a Diversion.  
 
“New or Increased Withdrawal or Consumptive Use” means a new Withdrawal or Consumptive 
Use or an increase in an existing Withdrawal or Consumptive Use.  
 
“Originating Party” means the Party within whose jurisdiction an Application is made.  
 
“Party” means a State or Province that enters into this Agreement.  
 
“Person” means a human being or a legal person, including a government or a non-governmental 
organization, including any scientific, professional, business, non-profit, or public interest organization 
or association that is neither affiliated with, nor under the direction of a government.  
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“Product” means something produced in the Basin by human or mechanical effort or through 
agricultural processes and used in manufacturing, commercial or other processes or intended for 
intermediate or end use consumers. (i) Water used as part of the packaging of a Product shall be 
considered to be part of the Product. (ii) Other than Water used as part of the packaging of a Product, 
Water that is used primarily to transport materials in or out of the Basin is not a Product or part of a 
Product. (iii) Except as provided in (i) above, Water which is transferred as part of a public or private 
supply is not a Product or part of a Product. (iv) Water in its natural state such as in lakes, rivers, 
reservoirs, aquifers or water basins is not a Product.  
 
“Proposal” means a Withdrawal, Diversion or Consumptive Use of Water that is subject to this 
Agreement.  
 
“Province” means Ontario or Québec.  
 
“Public Water Supply Purposes” means water distributed to the public through a physically 
connected system of treatment, storage and distribution facilities serving a group of largely residential 
customers that may also serve industrial, commercial, and other institutional operators. Water 
Withdrawn directly from the Basin and not through such a system shall not be considered to be used 
for Public Water Supply Purposes.  
 
“Regional Body” means the Great Lakes—St. Lawrence River Water Resources Regional Body 
established by this Agreement. 
 
“Regional Review” means the collective review by all Parties in accordance with this Agreement.  
 
“Source Watershed” means the watershed from which a Withdrawal originates. If Water is 
Withdrawn directly from a Great Lake or from the St. Lawrence River, then the Source Watershed 
shall be considered to be the watershed of that Great Lake or the watershed of the St. Lawrence 
River, respectively. If Water is Withdrawn from the watershed of a stream that is a direct tributary to a 
Great Lake or a direct tributary to the St. Lawrence River, then the Source Watershed shall be 
considered to be the watershed of that Great Lake or the watershed of the St. Lawrence River, 
respectively, with a preference to the direct tributary stream watershed from which it was Withdrawn.  
 
“Standard or Decision-Making Standard” means the Decision-Making Standard for Management 
and Regulation established by Article 203 of this Agreement.  
 
“State” means one of the states of Illinois, Indiana, Michigan, Minnesota, New York, Ohio or 
Wisconsin or the Commonwealth of Pennsylvania.  
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“Straddling Community” means any incorporated city, town or the equivalent thereof, that is either 
wholly within any County that lies partly or completely within the Basin or partly in two Great Lakes 
watersheds but entirely within the Basin, whose corporate boundary existing as of the date set forth in 
paragraph 2 of Article 709, is partly within the Basin or partly within two Great Lakes watersheds.  
 
“Technical Review” means a detailed review conducted to determine whether or not a Proposal that 
requires Regional Review under this Agreement meets the Exception Standard following procedures 
and guidelines as set out in this Agreement. 
 
“Water” means ground or surface water contained within the Basin.  
 
“Water Dependent Natural Resources” means the interacting components of land, Water and living 
organisms affected by the Waters of the Basin. 
 
“Waters of the Basin or Basin Water” means the Great Lakes and all streams, rivers, lakes, 
connecting channels and other bodies of water, including tributary groundwater,  
within the Basin.  
 
“Withdrawal” means the taking of water from surface water or groundwater.  
“Withdraw” has a corresponding meaning.  
 
 
 

CHAPTER 2 
PROHIBITION OF DIVERSIONS, EXCEPTIONS 

AND MANAGEMENT AND REGULATION OF WITHDRAWALS 
 

ARTICLE 200 
PROHIBITION OF DIVERSIONS 

AND MANAGEMENT AND REGULATION OF WITHDRAWALS 
1. The Parties shall adopt and implement Measures to prohibit New or Increased Diversions, except 

as provided for in this Agreement. 
2. The Parties shall adopt and implement Measures to manage and regulate Exceptions  

in accordance with this Agreement.  
3. The Parties shall adopt and implement Measures to manage and regulate Withdrawals and 

Consumptive Uses in accordance with this Agreement.  
 
 

ARTICLE 201  
EXCEPTIONS TO THE PROHIBITION OF DIVERSIONS 

Straddling Communities  
1. A Proposal to transfer Water to an area within a Straddling Community but outside the Basin or 

outside the source Great Lake Watershed shall be excepted from the prohibition against 
Diversions and be managed and regulated by the Originating Party provided that, regardless of 
the volume of Water transferred, all the Water so transferred shall be used solely for Public Water  
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Supply Purposes within the Straddling Community, and:  
a. All Water Withdrawn from the Basin shall be returned, either naturally or after use, to the 

Source Watershed less an allowance for Consumptive Use. No surface water or groundwater 
from outside the Basin may be used to satisfy any portion of this criterion except if it:  
i. Is part of a water supply or wastewater treatment system that combines water from inside 

and outside of the Basin;  
ii. Is treated to meet applicable water quality discharge standards and to prevent the 

introduction of invasive species into the Basin;  
iii. Maximizes the portion of water returned to the Source Watershed as Basin Water and 

minimizes the surface water or groundwater from outside the Basin;  
b. If the Proposal results from a New or Increased Withdrawal of 100,000 gallons per day 

(379,000 litres per day) or greater average over any 90-day period, the Proposal shall also 
meet the Exception Standard; and,  

c. If the Proposal results in a New or Increased Consumptive Use of 5 million gallons per day 
(19 million litres per day) or greater average over any 90-day period, the Proposal shall also 
undergo Regional Review.  

 
Intra-Basin Transfers  
2. A Proposal for an Intra-Basin Transfer that would be considered a Diversion under this 

Agreement, and not already excepted pursuant to paragraph I of this Article,shall be excepted 
from the prohibition against Diversions, provided that:  
a. If the Proposal results from a New or Increased Withdrawal less than 100,000 gallons per day 

(379,000 litres per day) average over any 90-day period, the Proposal shall be subject to 
management and regulation at the discretion of the Originating Party;  

b. If the Proposal results from a New or Increased Withdrawal 100,000 gallons per  day 
(379,000 litres per day) or greater average over any 90-day period and if the Consumptive 
Use resulting from the Withdrawal is less than 5 million gallons per day (19 million litres per 
day) average over any 90-day period:  
i. The Proposal shall meet the Exception Standard and be subject to management and 

regulation by the Originating Party, except that the Water may be returned to another 
Great Lake watershed rather than the Source Watershed;  

ii. The Applicant shall demonstrate that there is no feasible, cost effective and 
environmentally sound water supply alternative within the Great Lake  watershed to 
which the Water will be transferred, including conservation of existing water supplies; 
and,  

iii. The Originating Party shall provide notice to the other Parties prior to making any 
decision with respect to the Proposal.  

c. If the Proposal results in a New or Increased Consumptive Use 5 million gallons per day (19 
million litres per day) or greater average over any 90-day period:  
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i. The Proposal shall be subject to management and regulation by the Originating Party 
and shall meet the Exception Standard, ensuring that Water Withdrawn shall be returned 
to the Source Watershed;  

ii. The Applicant shall demonstrate that there is no feasible, cost effective and 
environmentally sound water supply alternative within the Great Lake watershed to which 
the Water will be transferred, including conservation of existing water supplies;  

iii. The Proposal undergoes Regional Review; and,  
iv. If the Originating Party is a State, the Proposal is approved pursuant to the Compact.  

 
Straddling Counties  
3. A Proposal to transfer Water to a Community within a Straddling County that would be considered 

a Diversion under this Agreement shall be excepted from the prohibition against Diversions, 
provided that it satisfies all of the following conditions:  
a. The Water shall be used solely for the Public Water Supply Purposes of the Community 

within a Straddling County that is without adequate supplies of potable water.  
b. The Proposal meets the Exception Standard, with particular emphasis upon ensuring that:  

i. All Water Withdrawn from the Basin shall be returned, either naturally or after use, to the 
Source Watershed less an allowance for Consumptive Use;  

ii. No surface water or groundwater from outside the Basin is used to satisfy any portion of 
subparagraph (i) above except if it:  
(a) Is part of a water supply and/or wastewater treatment system that combines water 

from inside and outside of the Basin;  
(b) Is treated to meet applicable water quality discharge standards and to prevent the 

introduction of invasive species into the Basin;  
(c) Maximizes the portion of water returned to the Source Watershed as Basin Water, 

and minimizes the surface water or groundwater from outside the Basin;  
iii. All such Water returned meets all applicable water quality standards.  

c. The Proposal shall be subject to management and regulation by the Originating Party, 
regardless of its size;  

d. There is no reasonable water supply alternative within the basin in which the community is 
located, including conservation of existing water supplies;  

e. Caution shall be used in determining whether or not the Proposal meets the conditions for 
this Exception. This exception should not be authorized unless it can be shown that it will not 
endanger the integrity of the Basin Ecosystem;  

f. The Proposal undergoes Regional Review; and,  
g. If the Originating Party is a State, the Proposal is approved pursuant to the Compact.  
A Proposal must satisfy all of the conditions listed above. Further, substantive consideration will 
also be given to whether or not the Proposal can provide sufficient scientifically based evidence  
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that the existing water supply is derived from groundwater that is hydrologically interconnected to 
Waters of the Basin.  

 
Exception Standard  
4. The following criteria constitute the Exception Standard:  

a. The need for all or part of the Exception cannot be reasonably avoided through the efficient 
use and conservation of existing water supplies;  

b. The Exception shall be limited to quantities that are considered reasonable for the purposes 
for which it is proposed;  

c. All Water Withdrawn shall be returned, either naturally or after use, to the Source Watershed 
less an allowance for Consumptive Use. No surface water or groundwater from outside the 
Basin may be used to satisfy any portion of this criterion except if it:  
i. Is part of a water supply or wastewater treatment system that combines water from inside 

and outside of the Basin;  
ii. Is treated to meet applicable water quality discharge standards and to prevent the 

introduction of invasive species into the Basin;  
d. The Exception shall be implemented so as to ensure that it shall result in no significant 

individual or cumulative adverse impacts to the quantity or quality of the Waters and Water 
Dependent Natural Resources of the Basin with  consideration given to the potential 
Cumulative Impacts of any precedent-setting consequences associated with the Proposal;  

e. The Exception shall be implemented so as to incorporate Environmentally Sound and 
Economically Feasible Water Conservation Measures to minimize Water Withdrawals or 
Consumptive Use;  

f.  The Exception shall be implemented so as to ensure that it is in compliance with all 
applicable municipal, State, Provincial and federal laws as well as regional interstate, inter-
provincial and international agreements, including the Boundary Waters Treaty of 1909;  

g. All applicable criteria in this Article have also been met.  
 
Review of Article  
5. The Parties shall evaluate this Article in the context of the periodic cumulative impact assessment 

as described in Article 209.  
 

ARTICLE 202 
IMPLEMENTATION OF THE STANDARD 

AND TUE EXCEPTION STANDARD 
1. The Parties shall seek to adopt and implement Measures establishing the Exception Standard 

under Article 201 and the Decision-Making Standard for management and regulation of 
Withdrawals and Consumptive Uses under Article 203. The Standards are one of the means by 
which the Parties shall together protect, conserve, restore, improve and manage the Waters of 
the Basin.  

2. The Standard and the Exception Standards are minimum standards. The Parties may implement 
Measures that are more restrictive than the requirements of this Agreement. Although a Proposal 
may meet the Standard or the Exception Standard,  
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it may not be approved under the laws of the Originating Party if that Party has implemented 
more restrictive Measures.  

3.  When fully implemented, this Agreement shall lead to Water Withdrawal management systems 
that are consistent in their fundamentals within the Basin.  

 
ARTICLE 203 

THE DECISION-MAKING STANDARD FOR 
MANAGEMENT OF WITHDRAWALS AND 

CONSUMPTIVE USES 
The following criteria constitute the Decision-Making Standard for management of new or increased 
Withdrawals and Consumptive Uses:  
1. All Water Withdrawn shall be returned, either naturally or after use, to the Source Watershed less 

an allowance for Consumptive Use;  
2. The Withdrawal or Consumptive Use shall be implemented so as to ensure that the Proposal will 

result in no significant individual or cumulative adverse impacts to the quantity or quality of the 
Waters and Water Dependent Natural Resources and the applicable Source Watershed;  

3. The Withdrawal or Consumptive Use shall be implemented so as to incorporate Environmentally 
Sound and Economically Feasible Water Conservation Measures;  

4. The Withdrawal or Consumptive Use shall be implemented so as to ensure that it is in 
compliance with all applicable municipal, State, Provincial and federal laws as well as regional 
interstate, inter-provincial and international agreements, including the Boundary Waters Treaty of 
1909;  

5. The proposed use is reasonable, based upon a consideration of the following factors:  
a. Whether the proposed Withdrawal or Consumptive Use is planned in a fashion that provides 

for efficient use of the Water, and will avoid or minimize the waste of Water;  
b. If the Proposal is for an increased Withdrawal or Consumptive Use, whether efficient use is 

made of existing Water supplies;  
c. The balance between economic development, social development and environmental 

protection of the proposed Withdrawal and use and other existing or planned withdrawals and 
Water uses sharing the water source;  

d. The supply potential of the Water source, considering quantity, quality, and reliability and safe 
yield of hydrologically interconnected water sources;  

e. The probable degree and duration of any adverse impacts caused or expected to be caused 
by the proposed Withdrawal and use under foreseeable conditions, to other lawful 
consumptive or non-consumptive uses of water or to the quantity or quality of the Waters and 
Water Dependent Natural Resources of the Basin, and  the proposed plans and 
arrangements for avoidance or mitigation of such impacts; and,  

f. If a Proposal includes restoration of hydrologic conditions and functions of the Source 
Watershed, the Party may consider that.  
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ARTICLE 204  
PROPOSALS SUBJECT TO REGIONAL REVIEW 

1. Regional Review as outlined in Chapter 5 applies to a Proposal for any Exception requiring 
Regional Review under Article 201.  

2. The Proposal may be approved by the Originating Party thereafter only if it meets the Exception 
Standard.  

 
 

ARTICLE 205  
PROPOSALS SUBJECT TO PRIOR NOTICE 

1. The Originating Party shall provide all Parties with detailed and timely notice and an opportunity 
to comment within 90 days on any Proposal for a New or Increased Consumptive Use of 5 million 
gallons per day (19 million litres per day) or greater average in any 90-day period. Comments 
shall address whether or not the Proposal is consistent with the Standard established under 
Article 203. The Originating Party shall provide a response to any such comment received from 
another Party.  

2. A Party may provide notice, an opportunity to comment and a response to comments even if this 
is not required under paragraph I of this Article. Any provision of such notice and opportunity to 
comment shall be undertaken only after consulting the Applicant.  

 
 

ARTICLE 206  
MANAGEMENT AND REGULATION OF NEW OR INCREASED  

WITHDRAWALS AND CONSUMPTIVE USES 
1. Each Party shall establish a program for the management and regulation of New or Increased 

Withdrawals and Consumptive Uses by adopting and implementing  Measures consistent with the 
Standard, Each Party, through a considered process, shall set and may modify threshold levels 
for the regulation of New or Increased Withdrawals in order to assure an effective and efficient 
Water management program that will ensure that uses overall are reasonable, that Withdrawals 
overall will not result in significant impacts to the Waters and Water Dependent Natural 
Resources of the Basin, determined on the basis of significant impacts to the physical, chemical 
and biological integrity of Source Watersheds, and that other objectives of the Agreement are 
achieved. Each Party may determine the scope and thresholds of its program, including which 
New or Increased Withdrawals and Consumptive Uses will be subject to the program.  

2. In the event that a Party has not established threshold levels in accordance with paragraph I on 
or before 10 years after paragraphs 1 and 2 of Article 200 come into force, it shall apply a 
threshold level for management and regulation of all New or Increased Withdrawals of 100,000 
gallons per day (379,000 litres per day) or greater average in any 90 day period.  

3. The Parties intend programs for New or Increased Withdrawals and Consumptive Uses to evolve 
as may be necessary to protect Basin Waters. The Regional Body shall periodically assess the 
Water management programs of the Parties. Such assessments may produce recommendations 
for the strengthening of the programs including, without limitation, establishing lower thresholds  
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for management and regulation in accordance with the Standard. The Parties may, by unanimous 
consent, collectively adopt such thresholds or revisions to their programs.  

 
ARTICLE 207 

APPLICABILITY 
Determining New or Increased Diversions, Consumptive Uses or Withdrawals  
1. To establish a baseline for determining a New or Increased Diversion, Consumptive  Use or 

Withdrawal, each Party shall develop either or both of the following lists for their jurisdiction:  
a. A list of existing Water Withdrawal approvals as of the date this Article comes into force;  
b. A list of the capacity of existing systems as of the date this Article comes into  force. The 

capacity of the existing systems should be presented in terms of Withdrawal capacity, 
treatment capacity, distribution capacity, or other capacity limiting factors. The capacity of the 
existing systems must represent the state of the systems. Existing capacity determinations 
shall be based upon approval limits or the most restrictive capacity information.  

For all purposes of this Agreement, volumes of the Diversions, Consumptive Uses or Withdrawals 
set forth in the list(s) prepared by each Party in accordance with this Paragraph shall constitute 
the baseline volume.  
 
The list(s) shall be furnished to the Regional Body within 1 year of the date this Article comes into 
force.  
 

Timing of Additional Applications  
2. Applications for New or Increased Withdrawals, Consumptive Uses or Exceptions shall be 

considered cumulatively within ten years of any application.  
 
Change of Ownership  
3. Unless a new owner proposes a project that will result in a Proposal for a New or Increased 

Diversion or Consumptive Use subject to Regional Review, the change of ownership in and of 
itself shall not require Regional Review.  

 
Groundwater  
4. The Basin surface water divide shall be used for the purpose of managing and regulating New or 

Increased Diversions, Consumptive Uses or Withdrawals of surface water and groundwater. 
 
Withdrawal systems  
5. The total volume of surface water and groundwater resources that supply a common distribution 

system shall determine the volume of a Withdrawal, Consumptive Use or Diversion.  
 
Connecting Channels  
6. The watershed of each Great Lake shall include its upstream and downstream connecting 

channels.  



E-18 

001138 – 11/06 Report 1 – Groundwater Resources Management Framework 

Transmission in Water Lines  
7.  Transmission of Water within a line that extends outside the Basin as it conveys Water from one 

point to another within the Basin shall not be considered a Diversion if none of the Water is used 
outside the Basin.  

 
Hydrologic Units  
8. The Lake Michigan and Lake Huron watersheds shall be considered to be a single hydrologic unit 

and watershed.  
 
Bulk Water Transfer  
9. A Proposal to Withdraw Water and to remove it from the Basin in any container greater than 5.7 

gallons (20 litres) shall be treated under this Agreement in the same manner as a Proposal for a 
Diversion. Each Party shall have the discretion, within its jurisdiction, to determine the treatment 
of Proposals to Withdraw Water and to remove it from the Basin in any container of 5.7 gallons 
(20 litres) or less.  

 
U.S. Supreme Court Decree: Wisconsin et al. v. Illinois et al.  
10. Notwithstanding any terms of this Agreement to the contrary, with the exception of Paragraph 14 

of this Article, current, New or Increased Withdrawals, Consumptive Uses and Diversions of 
Basin Water by the State of Illinois shall be governed by the terms of the United States Supreme 
Court decree in Wisconsin et al. v. Illinois et al. and shall not be subject to the terms of this 
Agreement nor any rules or regulations promulgated pursuant to this Agreement. This means 
that, with the exception of Paragraph 14 of this Article, for purposes of this Agreement, current, 
New or Increased Withdrawals, Consumptive Uses and Diversions of Basin Water within the 
State of Illinois shall be allowed unless prohibited by the terms of the United States Supreme 
Court decree in Wisconsin et al. v. Illinois et al.  

11. The Parties acknowledge that the United States Supreme Court decree in Wisconsin et al. v. 
Illinois et al. shall continue in full force and effect, that this Agreement shall not modify any terms 
thereof, and that this Agreement shall grant the-parties no additional rights, obligations, remedies 
or defenses thereto. The Parties specifically acknowledge that this Agreement shall not prohibit or 
limit the State of Illinois in any manner from seeking additional Basin Water as allowed under the 
terms of the United States Supreme Court decree in Wisconsin et al. v. Illinois et al., any other 
party from objecting to any request by the State of Illinois for additional Basin Water under the 
terms of said decree, or any party from seeking any other type of modification to said decree. If 
an application is made by any party to the Supreme Court of the United States to modify said 
decree, the Parties to this Agreement who are also parties to the decree shall seek formal input 
from Ontario and Québec, with respect to the proposed modification, use best efforts to facilitate 
the appropriate participation of said Provinces in the proceedings to modify the decree, and shall 
not unreasonably impede or restrict such participation.  

12. With the exception of Paragraph 14 of this Article, because current, New or Increased 
Withdrawals, Consumptive Uses and Diversions of Basin Water by the State of Illinois are not 
subject to the terms of this Agreement, the State of Illinois is  
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prohibited from using any term of this Agreement, including Article 201, to seek New or Increased 
Withdrawals, Consumptive Uses or Diversions of Basin Water.  

13. With the exception of Paragraph 14 of this Article, Articles 200, 201, 202, 203, 204, 205, 206, 207 
(Paragraphs 1, 2, 3, 5 and 9 only), 208 and 210 of this Agreement all relate to current, New or 
Increased Withdrawals, Consumptive Uses and Diversions of Basin Water and, therefore, do not 
apply to the State of Illinois. All other provisions of this Agreement not listed in the preceding 
sentence shall apply to the State of Illinois, including the Water Conservation Programs provision 
of Article 304.  

14. In the event of a Proposal for a Diversion of Basin Water for use outside the territorial boundaries 
of the Parties to this Agreement, decisions by the State of Illinois regarding such a Proposal 
would be subject to all terms of this Agreement, except Paragraphs 10, 12 and 13 of this Article.  

 
 

ARTICLE 208 
EXEMPTIONS FROM THE AGREEMENT 

This Agreement does not apply to Withdrawals of Basin Water for the following purposes:  
1. Supply of vehicles, including vessels and aircraft, whether for the needs of the persons or animals 

being transported or for ballast or other needs related to the operation of vehicles; or,  
2. Use in a non-commercial project on a short-term basis for firefighting, humanitarian or emergency 

response purposes.  
 
 

ARTICLE 209 
AMENDMENTS TO THE STANDARD AND EXCEPTION STANDARD AND  

PERIODIC ASSESSMENT OF CUMULATIVE IMPACTS 
1. The Standard and the Exception Standard may be amended periodically according to the rules in 

this Agreement to reflect advancements in science, information and knowledge.  
2. The Parties shall co-ordinate the collection and application of scientific information to further 

develop a mechanism by which individual and Cumulative Impacts of Withdrawals may be 
assessed.  

3. The Parties shall collectively conduct within the Basin, on a Great Lake and St. Lawrence River 
Basin basis, a periodic assessment of the Cumulative Impacts of Withdrawals, Diversions and 
Consumptive Uses from the Waters of the Basin. The assessment of the Cumulative Impacts 
shall be done upon the earlier of:  
a. Every 5 years;  
b. Each time the incremental losses to the Basin reach 50,000,000 gallons (190,000,000 litres) 

per day average in any 90-day period in excess of the quantity at the time of the last 
assessment; or,  

c. At the request of one or more of the Parties.  
4. The assessment of Cumulative Impacts shall form a basis for the review of the Standard and the 

Exception Standard and their application. This assessment shall:  
a. Utilize the most current and appropriate guidelines for such a review, which may include but 

not be limited to Council on Environmental Quality and Environment Canada guidelines;  
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b. Give substantive consideration to climate change or other significant threats to Basin Waters 
and take into account the current state of scientific knowledge, or uncertainty, and 
appropriate Measures to exercise caution in cases of uncertainty, if serious damage may 
result;  

c. Consider Adaptive Management principles and approaches recognizing, considering and 
providing adjustments for the uncertainties in, and evolution of science concerning the 
Basin’s water resources, watersheds and ecosystems including potential changes to Basin-
wide processes, such as lake level cycles and climate; and,  

d. Include the evaluation of Article 201 concerning Exceptions. Based on the results of this 
assessment, the provisions in that Article may be maintained, made more restrictive or 
withdrawn.  

5. The Parties have the responsibility of conducting this Cumulative Impact assessment. Applicants 
are not required to participate in this assessment.  

6. Unless required by other statutes, Applicants are not required to conduct a separate cumulative 
impact assessment in connection with an Application but shall submit information about the 
potential impacts of a Proposal to the quantity or quality of the Waters and Water Dependent 
Natural Resources of the applicable Source Watershed. An Applicant may, however, provide an 
analysis of how their proposal meets the no significant adverse Cumulative Impact provision of 
the Standards.  

 
 

ARTICLE 210 
JUDICIAL REVIEW 

The Parties shall seek to adopt and implement Measures to permit a Party to, in an Originating 
Party’s court of competent jurisdiction, seek judicial review of a decision of  the Originating Party with 
respect to a Withdrawal, Consumptive Use or Exception if that decision is, according to this 
Agreement, subject to the Standard or the Exception Standard.  
 

CHAPTER 3 
PROGRAMS 

 
ARTICLE 300 

WATER MANAGEMENT PROGRAM REVIEW 
1. The Parties shall protect, conserve, restore and improve the Waters and Water Dependent 

Natural Resources of the Basin by implementing programs that apply the Standard and the 
Exception Standard.  

2. Each Party shall submit a report to the Regional Body, detailing the Water management and 
Water conservation and efficiency programs that implement this Agreement in their jurisdiction.  

3. The report shall set out the manner in which Water Withdrawals are managed by sector, Water 
source, quantity or any other means and how the provisions of the Standard, the Exception 
Standard and Water conservation and efficiency programs are implemented.  
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4. The first report shall be provided by each jurisdiction one year from the date that this Article 
comes into force and thereafter every 5 years.  

5. The Regional Body shall forward each report to all members and shall give the members at least 
30 days to consider it. 

6. Following that period, the Regional Body shall consider the reports submitted by each Party. 
7. The Regional Body shall issue a Declaration of Finding on whether the programs in place in each 

Party:  
a. Meet or exceed the provisions of this Agreement;  
b. Do not meet the provisions of this Agreement; or,  
c. Would meet the provisions of this Agreement if certain modifications were made and what 

options may exist to assist the jurisdiction in meeting the provisions of this Agreement.  
8. The Regional Body shall distribute the reports to its members.  
9. Any Party may ask the Regional Body to issue a Declaration of Finding respecting the Water 

management and Water conservation and efficiency programs of any of the Parties, including 
themselves, to determine whether the programs,  
a. Meet or exceed the provisions of this Agreement;  
b. Do not meet the provisions of this Agreement; or,  
c. Would meet the provisions if certain modifications were made and what options may exist to 

assist the jurisdiction in meeting the provisions of this Agreement.  
10. As one of its duties and responsibilities, the Regional Body may recommend a range of 

approaches to the Parties with respect to the development, enhancement and application of 
Water management and Water conservation and efficiency programs to implement the Standard 
and Exception Standard reflecting improved scientific understanding of the Waters of the Basin, 
including groundwater, and the impacts of Withdrawals on the Basin Ecosystem.  

 
 

ARTICLE 301 
INFORMATION 

1. In order to develop and maintain a compatible base of Water use information, the Parties shall 
annually gather and share accurate and comparable information on all Withdrawals in excess of 
100,000 gallons per day (379,000 litres per day) or greater average in any 30-day period 
(including Consumptive Uses) and all Diversions, including all Exceptions.  

2. The Parties shall report this information to a Great Lakes—St. Lawrence River Water use data 
base repository and aggregated information shall be available to the public, consistent with the 
confidentiality requirements in Article 704.  

3. Each Party shall require users to report their monthly Withdrawals, Consumptive Uses and 
Diversions on an annual basis.  

4. Information gathered shall be used to improve scientific understanding of the Waters of the Basin, 
the impacts of Withdrawals from various locations and Water sources on the Basin Ecosystem, 
understanding of the role of groundwater, and to clarify what groundwater forms part of the 
Waters of the Basin.  
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ARTICLE 302 
SCIENCE 

1. The Parties commit to provide leadership for the development of a collaborative strategy with 
other regional partners to strengthen the scientific basis for sound Water management decision 
making under this Agreement.  

2. The strategy shall guide the collection and application of scientific information to support:  
a. An improved understanding of the individual and Cumulative Impacts of  Withdrawals from 

various locations and Water sources on the Basin Ecosystem and to develop a mechanism 
by which impacts of Water Withdrawals may be assessed;  

b. The periodic assessment of Cumulative Impacts of Withdrawals, Diversions and 
Consumptive Uses on a Great Lake and St. Lawrence River watershed basis;  

c. Improved scientific understanding of the Waters of the Basin;  
d. Improved understanding of the role of groundwater in Basin Water resources management; 

and,  
e. The development, transfer and application of science and research related to Water 

conservation and Water use efficiency.  
 
 

ARTICLE 303 
AVAILABILITY OF APPLICATIONS AND RECORDS OF DECISION 

1. Each Party shall seek to make publicly available all Applications it receives that are subject to 
management and regulation under this Agreement.  

2. Each Party shall seek to make publicly available the record of decision including comments, 
objections and responses.  

 
 

ARTICLE 304 
WATER CONSERVATION AND EFFICIENCY PROGRAM 

1. Within two years of the signing of the Agreement, the Regional Body shall identify Basin-wide 
Water conservation and efficiency objectives to assist the Parties in developing their Water 
conservation and efficiency program. These objectives shall be based on the goals of:  
a. Ensuring improvement of the Waters and Water Dependent Natural Resources;  
b. Protecting and restoring the hydrologic and ecosystem integrity of the Basin;  
c. Retaining the quantity of surface water and groundwater in the Basin;  
d. Ensuring sustainable use of Waters of the Basin; and,  
e. Promoting the efficiency of use and reducing losses and waste of Water.  

2. Within two years after Article 200, paragraphs 1 and 2 come into force (Prohibition of Diversions 
and Management of Exceptions), each Party shall develop its own Water conservation and 
efficiency goals and objectives consistent with the Basin-wide goals and objectives, and shall 
develop and implement a Water conservation and efficiency program, either voluntary or 
mandatory, within its jurisdiction based on the Party’s goals and objectives. Each Party shall 
thereafter annually assess its programs  in meeting the Party’s goals and objectives, report to the 
Regional Body every five  years and make this annual assessment available to the public.  
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3. Beginning five years after Article 200, paragraphs 1 and 2 come into force (Prohibition of 
Diversions and Management of Exceptions), and every five years thereafter, the Regional Body 
shall review and modify as appropriate the Basin-wide objectives and the Parties shall have 
regard for any such modifications in implementing their programs. This assessment shall be 
based on examining new technologies, new patterns of Water use, new resource demands and 
threats, and the Cumulative Impact assessment under Article 209.  

4. Within two years after Article 200, paragraphs 1 and 2 come into force (Prohibition  of Diversions 
and Management of Exceptions), the Parties commit to promote Environmentally Sound and 
Economically Feasible Water Conservation Measures such as:  
a. Measures that promote efficient use of Water;  
b. Identification and sharing of best management practices and state of the art conservation and 

efficiency technologies;  
c. Application of sound planning principles;  
d. Demand-side and supply-side Measures or incentives; and,  
e. Development, transfer and application of science and research.  

5. Each Party shall implement, in accordance with paragraph 2 above a voluntary or mandatory 
Water conservation program for all, including existing, Basin Water users. Conservation programs 
need to adjust to new demands and the potential impacts of cumulative effects and climate 
change.  

 
 

CHAPTER 4 
GREAT LAKES—ST. LAWRENCE RIVER WATER RESOURCES REGIONAL 

BODY 
 

ARTICLE 400 
FUNCTIONS OF THE REGIONAL BODY 

1. The Regional Body is composed of the Governor or Premier of each of the Parties, or a person 
designated by each of them.  

2. The Regional Body is established to undertake the following duties and responsibilities:  
a. Ensure, in accordance with this Agreement, a formalized process with respect to Proposals 

that require Regional Review and thereby provide an opportunity to address concerns within 
the Basin;  

b. Declare whether or not a Proposal subject to Regional Review meets the Exception 
Standard;  

c. Declare whether a Party’s Water management programs meet the provisions of this 
Agreement;  

d. Facilitate the development of consensus and the resolution of disputes on matters arising 
under this Agreement;  

e. Monitor and report on the implementation of this Agreement by the Parties, including: data 
collection; the implementation of each Party’s program to manage and regulate Withdrawals,  
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Consumptive Uses and Diversions; promotion of Water conservation; and, the assessment of 
Cumulative Impacts; 

f. Establishment of Basin wide goals and objectives for Water conservation and efficiency, the 
review of those programs and recommendations and declarations in respect of them;  

g. Periodically review the Standard and Exception Standard and their application including new 
scientific information relating to groundwater;  

h. Recommend options to Parties with respect to the development and enhancement of their 
Water management programs; 

i. Develop guidance for the implementation of the Standard and the Exception Standard and in 
particular the review of a Proposal, the preparation of an Application and the review of the 
Parties’ Water management programs;  

j. Propose amendments to this Agreement; and,  
k. Perform any other functions or duties necessary to implement this Agreement.  

 
 

ARTICLE 401 
ORGANIZATION AND PROCEDURES OF THE REGIONAL BODY 

1. The Regional Body may establish its own administrative practices and procedures.  
2. The Regional Body may create a secretariat by the unanimous consent of its members.  
3. The Regional Body shall meet:  

a. At least once annually; and,  
b. At any other time at the call of the Chair or at the request of two or more Parties.  

4. The members shall appoint a Chair and Vice Chair through the following process:  
a. For the first year, the Chair and Vice Chair shall be members elected by a vote of the 

members.  
b. Each subsequent year, until all members have served, the Vice Chair shall be chosen by 

drawing lots from amongst those members who have not yet served.  
c. Each member shall serve as Chair immediately after having served as Vice Chair.  
d. Each member shall serve as Vice Chair and as Chair, each for one year.  
e. Once all members have served as Vice Chair and Chair, the original order of serving shall be 

repeated.  
5. In the event that an Application for Regional Review is from the Chair’s State or Province, the role 

of the Chair shall be filled by the Vice Chair or another member.  
6. Each Party shall bear an equitable share of the costs of the Regional Body to a maximum amount 

per annum that is agreed upon each year by the Parties.  
7. The Parties shall support the Regional Body using existing agency staff and facilities to the 

greatest extent possible and are encouraged to make additional resources available though 
partnerships and co-operative arrangements with government agencies, public or private entities, 
individuals or academic institutions.  

8. The Regional Body shall keep a complete public record of documents provided to it or generated 
by it, including but not limited to:  
a. Proposals about which it is notified;  
b. Applications, Technical Reviews and comments provided by the public;  
c. Comments or objections made in respect of a Proposal by members of the  Regional Body;  
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d. Declarations of Finding;  
e. Materials in respect of dispute resolution;  
f. Water management program reports;  
g. Cumulative Impact Assessments;  
h. The science strategy developed under Article 302;  
i. Reports on Water conservation and efficiency programs; and,  
j. Amendments to the Agreement agreed to by the Parties.  

9. Public access to documents is recognized to be subject to confidentiality obligations set out in this 
Agreement.  

10. To the greatest extent possible, the Regional Body shall conduct public participation and 
Regional Review concurrently and jointly with similar processes under the Compact and in the 
Originating Party’s jurisdiction.  

11. The Parties recognize the importance and necessity of public participation in promoting 
management of the Water resources of the Basin. Consequently, meetings of the Regional Body, 
at which official action is to be taken, shall be open to the public except when the Regional Body 
is meeting in executive session.  

12. The minutes of the Regional Body shall be a public record.  
 

CHAPTER 5 
REGIONAL REVIEW  

 
ARTICLE 500  

REVIEW OF PROPOSALS 
1. This Chapter sets out the process for Regional Review.  
2. Regional Review provides the Parties an opportunity to address concerns with respect to a 

Proposal.  
3. Unless the Applicant or the Originating Party otherwise requests, it shall be the goal of the 

Regional Body to conclude its review no later than 90 days after notice under Article 501 of such 
Proposal is received from the Originating Party.  

4. The Parties agree that the protection of the integrity of the Great Lakes-St. Lawrence River Basin 
Ecosystem shall be the overarching principle for reviewing Proposals subject to Regional Review, 
recognizing uncertainties with respect to demands that may be placed on Basin Water, including 
groundwater, levels and flows of the Great Lakes and the St. Lawrence River, future changes in 
environmental conditions, the reliability of existing data and the extent to which Diversions may 
harm the integrity of the Basin Ecosystem.  

5. The Originating Party shall have lead responsibility for coordinating information for resolution of 
issues related to evaluation of a Proposal and shall consult with the Applicant throughout the 
Regional Review Process.  
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ARTICLE 501 
NOTICE FROM ORIGINATING PARTY  

TO THE REGIONAL BODY AND THE PUBLIC 
1. The Originating Party shall determine if an Application is subject to Regional Review. 
2. If so, the Originating Party shall provide timely notice to the Regional Body, the Parties to this 

Agreement, and the public.  
3. Such notice shall not be given unless and until all information, documents and the Originating 

Party’s Technical Review needed to evaluate whether the Proposal meets the Exception 
Standard have been provided.  

 
 

ARTICLE 502 
OTHER NOTICE 

1. An Originating Party may:  
a. Provide notice to the Regional Body of an Application, even if notification is not required 

under this Agreement; or,  
b. Request Regional Review of an application, even if Regional Review is not required under 

this Agreement.  
2. A majority of the members of the Regional Body may request Regional Review of a regionally 

significant or potentially precedent setting Proposal.  
3. Any such Regional Review shall be undertaken only after consulting the Applicant.  
4. An Originating Party may provide preliminary notice of a potential Application.  
 
 

ARTICLE 503 
PUBLIC PARTICIPATION 

1. To ensure adequate public participation, the Regional Body shall adopt procedures for the review 
of Proposals that are subject to Regional Review in accordance with this Article.  

2. The Regional Body shall provide notice to the public of a Proposal undergoing Regional Review. 
Such notice shall indicate that the public has an opportunity to comment in writing to the Regional 
Body on whether the Proposal meets the Exception Standard.  

3. The Regional Body shall hold a public meeting in the State or Province of the Originating Party in 
order to receive public comment on the issue of whether the Proposal under consideration meets 
the Exception Standard.  

4. The Regional Body shall consider the comments received before issuing a Declaration of Finding.  
5. The Regional Body shall forward the comments it receives to the Originating Party.  
 
 

ARTICLE 504 
FIRST NATIONS AND TRIBES CONSULTATION 

1. In respect of a Proposal, appropriate consultation shall occur with First Nations or federally 
recognized Tribes in the Originating Party in the manner suitable to the individual Proposal and 
the laws and policies of the Originating Party.  
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2. The Regional Body shall:  
a. Provide notice to the First Nations and federally recognized Tribes within the Basin of a 

Proposal undergoing Regional Review and an opportunity to comment in writing to the 
Regional Body on whether the Proposal meets the Exception Standard;  

b. inform the First Nations and federally recognized Tribes of public meetings and invite them to 
attend;  

c. Forward the comments that it receives from the First Nations and federally recognized Tribes 
under this Article to the Originating Party for its consideration before issuing a Declaration of 
Finding; and,  

d. Consider the comments that it receives from the First Nations and federally recognized Tribes 
under this Article before issuing a Declaration of Finding.  

3. In addition to the specific consultation mechanisms described above, the Regional Body shall 
seek to establish mutually agreed upon mechanisms or processes to facilitate dialogue with, and 
input from First Nations and federally recognized Tribes on matters to be dealt with by the 
Regional Body; and, the Regional Body or the appropriate Parties shall seek to establish mutually 
agreed upon mechanisms to facilitate on-going scientific and technical interaction and data 
exchange regarding matters falling within the scope of this Agreement.  

 
 

ARTICLE 505  
TECHN1CAL REVIEW 

Originating Party’s Technical Review  
1. The Originating Party shall provide the Regional Body with its Technical Review of the Proposal 

under consideration.  
2. The Technical Review shall thoroughly analyze the Proposal and provide an evaluation of the 

Proposal sufficient for a determination of whether the Proposal meets the Exception Standard.  
 
Independent Technical Review  
3. Any Party may undertake an independent Technical Review of a Proposal and the Originating 

Party shall assist by providing additional information as may be required.  
4. At the request of the majority of its members, the Regional Body shall make such arrangements 

as it considers appropriate for an independent Technical Review of a Proposal.  
5. All Parties shall exercise their best efforts to ensure that a Technical Review undertaken under 

paragraphs 3 or 4 does not unnecessarily delay the decision by the Originating Party on the 
Application. Unless the Applicant or the Originating Party otherwise requests, all Technical 
Reviews shall be completed no later than 60 days after the date the notice of the Proposal was 
given to the Regional Body.  

 
 

ARTICLE 506  
DECLARATION OF FINDING 

1. The Regional Body shall meet to consider a Proposal. The Applicant shall be provided with an 
opportunity to present the Proposal to the Regional Body at such time.  
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2. The Regional Body, having considered the notice, the Originating Party’s Technical Review, any 
other independent Technical Review that is made, any comments or objections including the 
analysis of comments made by the public, First Nations and federally recognized Tribes, and any 
other information that is provided under this Agreement shall issue a Declaration of Finding that 
the Proposal under consideration:  
a. Meets the Exception Standard;  
b. Does not meet the Exception Standard; or,  
c. Would meet the Exception Standard if certain conditions were met.  

3. An Originating Party may decline to participate in a Declaration of Finding made by the Regional 
Body.  

4. The Parties recognize and affirm that it is preferable for all members of the Regional Body to 
agree whether the Proposal meets the Exception Standard.  

5. If the members of the Regional Body who participate in the Declaration of Finding all agree, they 
shall issue a written Declaration of Finding with consensus. 

6. In the event that the members cannot agree, the Regional Body shall make every reasonable 
effort to achieve consensus within 25 days.  

7. Should consensus not be achieved, the Regional Body may issue a Declaration of Finding that 
presents different points of view and indicates each Party’s conclusions.  

8. The Regional Body shall release the Declarations of Finding to the public.  
9. The Originating Party shall consider the Declaration of Finding before it makes a decision on the 

Proposal.  
 

CHAPTER 6  
DISPUTE RESOLUTION  

 
ARTICLE 600  

GENERAL 
1. The Parties undertake to resolve any disputes under this Agreement in a conciliatory, co-

operative and harmonious manner.  
2. Where dispute resolution is required, the Parties undertake to use the dispute resolution 

mechanisms provided for in this Chapter to arrive at a mutually satisfactory resolution.  
3. The provisions of this Chapter shall not be used to dispute a Declaration of Finding on a Proposal 

that is subject to Regional Review.  
4. A Person who is not a Party to this Agreement may not seek dispute resolution under this 

Agreement.  
 
 

ARTICLE 601 
PROCEDURE FOR DISPUTE RESOLUTION 

Initial Steps  
1. A Party may provide detailed written notice to another Party and to the Regional Body of a 

dispute that in its opinion requires resolution under this Chapter.  
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Measures to Settle Disputes  
2. if the dispute is not resolved informally, the Chair shall initiate the most appropriate measures to 

resolve the dispute. These measures may include:  
a. The appointment of a panel to hear the Parties to the dispute; 
b. Consultation with experts;  
c. Establishment of a working or fact-finding group; or,  
d. The use of dispute resolution mechanisms such as conciliation or mediation.  

3. After resolution is attempted by one of the means suggested in paragraph 2, recommendations 
shall be made in accordance with directions given by the Chair at the time the mean was 
adopted. The disputing Parties shall consider the recommendations and exercise their best 
efforts to settle their dispute.  

 
Reference to Regional Body  
4. If the disputing Parties, having considered the recommendations, fail to settle the dispute, any 

one of them may refer the matter to the Regional Body. In this case, the Chair shall, in 
consultation with the other members who are not involved in the dispute, direct the Regional Body 
to take such further steps as he or she considers advisable in the circumstances to resolve the 
dispute.  

5. When those steps have been taken, the Regional Body shall issue its recommendations 
regarding the resolution of the dispute.  

6. The disputing Parties shall consider the recommendations and shall exercise their best efforts to 
settle.  

 
Role of the Chair  
7. In the event that a dispute involves the Party of the Chair, the role of the Chair set out in this 

Chapter shall be filled by the Vice Chair or failing him or her, another member who is not a Party 
to the dispute.  

 
 

CHAPTER 7  
FINAL PROVISIONS  

 
ARTICLE 700  

REAFFIRMATION OF CONSTITUTIONAL POWERS AND  
RESPONSIBILITIES 

1. Nothing in this Agreement alters the legislative or other authority of Parliament or of the Provincial 
legislatures or of the federal Government of Canada or of the Provincial governments or the rights 
of any of them with respect to the exercise of their legislative or other authorities under the 
Constitution of Canada.  

2. This Agreement is not intended to infringe upon the treaty power of the United States of America, 
nor shall any term hereof be construed to alter or amend any treaty or term thereof that has been 
or may hereafter be executed by the United States of America.  
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ARTICLE 701 
RELATIONSHIP TO AGREEMENTS CONCLUDED BY CANADA OR THE 

UNITED STATES OF AMERICA 
1. Nothing in this Agreement is intended to provide nor shall be construed to provide, directly or 

indirectly, to any Person any right, claim or remedy under any treaty or international agreement 
nor is it intended to derogate any right, claim, or remedy that already exists under any treaty or 
international agreement.  

2. Nothing in this Agreement is intended to affect the application of the Boundary Waters Treaty of 
1909 whose requirements continue to apply in addition to the requirements of this Agreement.  

 
 

ARTICLE 702  
RELATIONSHIP TO FIRST NATIONS AND TRIBES 

1. Nothing in this Agreement is intended to abrogate or derogate from treaty rights or rights held by 
any Tribe recognized by the federal government of the United States based upon its status as a 
Tribe recognized by the federal government of the United States.  

2. Nothing in this Agreement is intended to abrogate or derogate from the protection provided for the 
existing aboriginal or treaty rights of aboriginal peoples in Ontario and Québec as recognized and 
affirmed by section 35 of the Constitution Act, 1982.  

 
 

ARTICLE 703 
RELATIONSHIP TO OTHER AGREEMENTS AMONG THE PARTIES 

1. The Parties assert that by this Agreement they are FULFILLING their existing commitments with 
respect to each other under the Great Lakes Charter and the Great Lakes Charter Annex.  

2. The obligations of this Agreement shall be coordinated with any obligations set out in other 
environmental and conservation agreements between or among the Parties.  

 
 

ARTICLE 704  
CONFIDENTIALITY 

1. Nothing in this Agreement requires a Party to breach confidentiality obligations or requirements 
prohibiting disclosure that it has under its own laws, to compromise security or a person’s 
commercially sensitive or proprietary information.  

2. A Party may take steps, including but not limited to deletion and redaction, deemed necessary to 
protect any confidential, proprietary or commercially sensitive information when distributing 
information to other Parties. The Party shall summarize or paraphrase any such information in a 
manner sufficient for the Regional Body to exercise its authorities contained in this Agreement.  

 
 

ARTICLE 705 
MEASURES SUBJECT TO TRANSITIONAL PROVISIONS 

Each Party shall, from the date of execution of this Agreement, exercise its best efforts to refrain from 
taking any action that would defeat the objectives of this Agreement.  
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ARTICLE 706  
AMENDMENTS 

1. The Parties may agree in writing to amend this Agreement.  
2. An amendment to this Agreement requires the consent of all Parties to the Agreement.  
3. When so agreed, and approved in accordance with the applicable legal procedures of each Party, 

an amendment shall constitute an integral part of this Agreement from the date of its entry into 
force.  

 
 

ARTICLE 707  
WITHDRAWAL AND TERMINATION PROCEDURE 

1. Twelve months after it gives written notice to all other Parties, a Party may withdraw from this 
Agreement.  

2. if a Party withdraws, the Agreement shall remain in force among the remaining Parties.  
3. This Agreement shall be terminated when all Parties, or all remaining Parties, agree in writing.  
 
 

ARTICLE 708  
ENTIRE AGREEMENT 

The Parties consider this Agreement to be a complete and integral whole. Each provision is material 
and any change or amendment made must be agreed to by all Parties.  
 
 

ARTICLE 709  
ENTRY INTO FORCE 

Parts of this Agreement come into force at different times. Except as otherwise provided in this 
Agreement, if in any part of the Agreement set out below the parties agree to adopt or implement 
measures or undertake any other action, this shall be done as expeditiously as possible and in any 
event no later than the earliest date specified for the part in this Article.  
 
The following are the dates that the parts of this Agreement come into force:  
1. On the day the Agreement is signed by all Parties:  

a. Preamble;  
b. Chapter 1 (General Provisions);  
c. Article 202 (Implementation of the Standard and the Exception Standard);  
d. Article 208 (Exemptions from the Agreement);  
e. Article 302 (Science);  
f. Article 303 (Availability of Applications and Records of Decisions);  
g. Article 304, paragraph 1 (Water Conservation Objectives);  
h. Chapter 4 (Great Lakes—St. Lawrence River Water Resources Regional Body);  
i. Chapter 6 (Dispute Resolution); and,  
j. Chapter 7 (Final Provisions).  
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2. 60 days after the last Party has notified the others that it has completed the Measures necessary 
to implement the following parts of this Agreement:  
a. Article 200, paragraphs 1 and 2 (Prohibition of Diversions and Management and Regulation 

of Exceptions);  
b. Article 201 (Exceptions to Prohibition of Diversions);  
c. Article 203 (The Standard for management of Withdrawals and Consumptive Uses);  
d. Article 204 (Proposals Subject to Regional Review);  
e. Article 207 (Applicability);  
f. Article 209 (Amendments to the Standard and Exception Standard and Periodic Assessment 

of Cumulative Impacts);  
g. Article 210 (Judicial Review);  
h. Article 300 (Water Management Program Review);  
i. Article 304, except for paragraph I (Implementation of Water Conservation Programs of the 

Parties); and,  
j. Chapter 5 (Regional Review).  

3. 5 years after the date paragraph 2 of this Article comes into force or 60 days after the last Party 
has notified the others that it has completed the Measure necessary to implement it, whichever is 
first:  
a. Article 200, paragraph 3 (Management of Withdrawals and Consumptive Uses);  
b. Article 205 (Proposals Subject to Prior Notice);  
c. Article 206 (Management and Regulation of New or Increased Withdrawals and Consumptive 

Uses); and,  
d. Article 301 (Information).  

4. Except as otherwise set out in this Agreement, 60 days following the date that the last Party has 
notified the others that it has completed the necessary legal procedures, any remaining parts of 
this Agreement shall come into force.  

5. The terms, agreements, and review processes contained in the Great Lakes Charter of 1985 
(“Charter”) shall remain in frill force and effect unless and until the Parties to the Charter certify in 
writing that it has been replaced by the terms of this Agreement. Until the coming into force of 
Chapter 5 of this Agreement, the Regional Body as described in Chapter 4 shall be used for all 
prior notice and consultation activities as described in the Charter.  

 
 

ARTICLE 710 
LANGUAGE 

This Agreement has been made and executed in English and French and both versions are equally 
authoritative.  
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Signed this 13th day of December, 2005.  
 
 
 
Governor of Illinois  Governor of Indiana 

Governor of Michigan  Governor of Minnesota 

Governor of New York  Governor of Ohio 

Premier of Ontario  Governor of Pennsylvania 

Premier of Québec  Governor of Wisconsin  
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DECEMBER 13, 2005 

AGREEMENT 
 

Section 1. The states of Illinois, Indiana, Michigan, Minnesota, New York, Ohio and 
Wisconsin and the Commonwealth of Pennsylvania hereby solemnly covenant and agree with each 
other, upon enactment of concurrent legislation by the respective state legislatures and consent by 
the Congress of the United States as follows:  
 
 
 

GREAT LAKES—ST. LAWRENCE RIVER BASIN WATER RESOURCES  
COMPACT 

 
 
 

ARTICLE 1 
SHORT TITLE, DEFINITIONS, PURPOSES AND DURATION 

 
Section 1.1. Short Title. This act shall be known and may be cited as the “Great Lakes—St. 
Lawrence River Basin Water Resources Compact.”  
 
Section 1.2. Definitions. For the purposes of this Compact, and of any supplemental or concurring 
legislation enacted pursuant thereto, except as may be otherwise required by the context:  
 
Adaptive Management means a Water resources management system that provides a systematic 
process for evaluation, monitoring and learning from the outcomes of operational programs and 
adjustment of policies, plans and programs based on experience and the evolution of scientific 
knowledge concerning Water resources and Water Dependent Natural Resources.  
 
Agreement means the Great Lakes—St. Lawrence River Basin Sustainable Water Resources 
Agreement.  
 
Applicant means a Person who is required to submit a Proposal that is subject to management and 
regulation under this Compact. Application has a corresponding meaning.  
 
Basin or Great Lakes—St. Lawrence River Basin means the watershed of the Great Lakes and the 
St. Lawrence River upstream from Trois-Rivières, Québec within the jurisdiction of the Parties.  
 
Basin Ecosystem or Great Lakes—St. Lawrence River Basin Ecosystem means the interacting 
components of air, land, Water and living organisms, including humankind, within the Basin.  
 
Community within a Straddling County means any incorporated city, town or the equivalent 
thereof, that is located outside the Basin but wholly within a County that lies partly within the Basin 
and that is not a Straddling Community.  
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Compact means this Compact.  
 
Consumptive Use means that portion of the Water Withdrawn or withheld from the Basin that is lost 
or otherwise not returned to the Basin due to evaporation, incorporation into Products, or other 
processes.  
 
Council means the Great Lakes—St. Lawrence River Basin Water Resources Council, created by 
this Compact.  
 
Council Review means the collective review by the Council members as described in Article 4 of this 
Compact.  
 
County means the largest territorial division for local government in a State. The County boundaries 
shall be defined as those boundaries that exist as of December 13, 2005.  
 
Cumulative Impacts mean the impact on the Basin Ecosystem that results from incremental effects 
of all aspects of a Withdrawal, Diversion or Consumptive Use in addition to other past, present, and 
reasonably foreseeable future Withdrawals, Diversions and Consumptive Uses regardless of who 
undertakes the other Withdrawals, Diversions and Consumptive Uses. Cumulative Impacts can result 
from individually minor but collectively significant Withdrawals, Diversions and Consumptive Uses 
taking place over a period of time.  
 
Decision-Making Standard means the decision-making standard established by Section 4.11 for 
Proposals subject to management and regulation in Section 4.10.  
 
Diversion means a transfer of Water from the Basin into another watershed, or from the watershed of 
one of the Great Lakes into that of another by any means of transfer, including but not limited to a 
pipeline, canal, tunnel, aqueduct, channel, modification of the direction of a water course, a tanker 
ship, tanker truck or rail tanker but does not apply to Water that is used in the Basin or a Great Lake 
watershed to manufacture or produce a Product that is then transferred out of the Basin or 
watershed. Divert has a corresponding meaning.  
 
Environmentally Sound and Economically Feasible Water Conservation Measures mean those 
measures, methods, technologies or practices for efficient water use and for reduction of water loss 
and waste or for reducing a Withdrawal, Consumptive Use or Diversion that i) are environmentally 
sound, ii) reflect best practices applicable to the water use sector, iii) are technically feasible and 
available, iv) are economically feasible and cost effective based on an analysis that considers direct 
and avoided economic and environmental costs and v) consider the particular facilities and processes 
involved, taking into account the environmental impact, age of equipment and facilities involved, the 
processes employed, energy impacts and other appropriate factors.  
 
Exception means a transfer of Water that is excepted under Section 4.9 from the prohibition against 
Diversions in Section 4.8.  
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Exception Standard means the standard for Exceptions established in Section 4.9.4.  
 
Intra-Basin Transfer means the transfer of Water from the watershed of one of the Great Lakes into 
the watershed of another Great Lake.  
 
Measures means any legislation, law, regulation, directive, requirement, guideline, program, policy, 
administrative practice or other procedure.  
 
New or Increased Diversion means a new Diversion, an increase in an existing Diversion, or the 
alteration of an existing Withdrawal so that it becomes a Diversion.  
 
New or Increased Withdrawal or Consumptive Use means a new Withdrawal or Consumptive Use 
or an increase in an existing Withdrawal or Consumptive Use.  
 
Originating Party means the Party within whose jurisdiction an Application or registration is made or 
required.  
 
Party means a State party to this Compact.  
 
Person means a human being or a legal person, including a government or a non-governmental 
organization, including any scientific, professional, business, non-profit, or public interest organization 
or association that is neither affiliated with, nor under the direction of a government.  
 
Product means something produced in the Basin by human or mechanical effort or through 
agricultural processes and used in manufacturing, commercial or other processes or intended for 
intermediate or end use consumers. (i) Water used as part of the packaging of a Product shall be 
considered to be part of the Product. (ii) Other than Water used as part of the packaging of a Product, 
Water that is used primarily to transport materials in or out of the Basin is not a Product or part of a 
Product. (iii) Except as provided in (i) above, Water which is transferred as part of a public or private 
supply is not a Product or part of a Product. (iv) Water in its natural state such as in lakes, rivers, 
reservoirs, aquifers, or water basins is not a Product.  
 
Proposal means a Withdrawal, Diversion or Consumptive Use of Water that is subject to this 
Compact.  
 
Province means Ontario or Québec.  
 
Public Water Supply Purposes means water distributed to the public through a physically 
connected system of treatment, storage and distribution facilities serving a group of largely residential 
customers that may also serve industrial, commercial, and other institutional operators. Water 
Withdrawn directly from the Basin and not through such a system shall not be considered to be used 
for Public Water Supply Purposes.  
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Regional Body means the members of the Council and the Premiers of Ontario and Québec or their 
designee as established by the Agreement.  
 
Regional Review means the collective review by the Regional Body as described in Article 4 of this 
Compact.  
 
Source Watershed means the watershed from which a Withdrawal originates. if Water is Withdrawn 
directly from a Great Lake or from the St. Lawrence River, then the Source Watershed shall be 
considered to be the watershed of that Great Lake or the watershed of the St. Lawrence River, 
respectively. If Water is Withdrawn from the watershed of a stream that is a direct tributary to a Great 
Lake or a direct tributary to the St. Lawrence River, then the Source Watershed shall be considered 
to be the watershed of that Great Lake or the watershed of the St. Lawrence River, respectively, with 
a preference to the direct tributary stream watershed from which it was Withdrawn.  
 
Standard of Review and Decision means the Exception Standard, Decision-Making Standard and 
reviews as outlined in Article 4 of this Compact.  
 
State means one of the states of Illinois, Indiana, Michigan, Minnesota, New York, Ohio or Wisconsin 
or the Commonwealth of Pennsylvania.  
 
Straddling Community means any incorporated city, town or the equivalent thereof, wholly within 
any County that lies partly or completely within the Basin, whose corporate boundary existing as of 
the effective date of this Compact, is partly within the Basin or partly within two Great Lakes 
watersheds.  
 
Technical Review means a detailed review conducted to determine whether or not a Proposal that 
requires Regional Review under this Compact meets the Standard of Review and Decision following 
procedures and guidelines as set out in this Compact.  
 
Water means ground or surface water contained within the Basin.  
 
Water Dependent Natural Resources means the interacting components of land, Water and living 
organisms affected by the Waters of the Basin.  
 
Waters of the Basin or Basin Water means the Great Lakes and all streams, rivers, lakes, 
connecting channels and other bodies of water, including tributary groundwater, within the Basin.  
 
Withdrawal means the taking of water from surface water or groundwater. Withdraw has a 
corresponding meaning.  
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Section 1.3. Findings and Purposes.  
The legislative bodies of the respective Parties hereby find and declare:  
1. Findings:  

a. The Waters of the Basin are precious public natural resources shared and held in trust by the 
States;  

b. The Waters of the Basin are interconnected and part of a single hydrologic system;  
c. The Waters of the Basin can concurrently serve multiple uses. Such multiple uses include 

municipal, public, industrial, commercial, agriculture, mining, navigation, energy development 
and production, recreation, the subsistence, economic and cultural activities of native 
peoples, Water quality maintenance, and the maintenance of fish and wildlife habitat and a 
balanced ecosystem. And, other purposes are encouraged, recognizing that such uses are 
interdependent and must be balanced;  

d. Future Diversions and Consumptive Uses of Basin Water resources have the potential to 
significantly impact the environment, economy and welfare of the Great Lakes—St. Lawrence 
River region;  

e. Continued sustainable, accessible and adequate Water supplies for the people and economy 
of the Basin are of vital importance; and,  

f. The Parties have a shared duty to protect, conserve, restore, improve and manage the 
renewable but finite Waters of the Basin for the use, benefit and enjoyment of all their 
citizens, including generations yet to come. The most effective means of protecting, 
conserving, restoring, improving and managing the Basin Waters is through the joint pursuit 
of unified and cooperative principles, policies and programs mutually agreed upon, enacted 
and adhered to by all Parties.  

2. Purposes:  
a. To act together to protect, conserve, restore, improve and effectively manage the Waters and 

Water Dependent Natural Resources of the Basin under appropriate arrangements for 
intergovernmental cooperation and consultation because current lack of full scientific 
certainty should not be used as a reason for postponing measures to protect the Basin 
Ecosystem;  

b. To remove causes of present and future controversies;  
c. To provide for cooperative planning and action by the Parties with respect to such Water 

resources;  
d. To facilitate consistent approaches to Water management across the Basin while retaining 

State management authority over Water management decisions within the Basin;  
e. To facilitate the exchange of data, strengthen the scientific information base upon which 

decisions are made and engage in consultation on the potential effects of proposed 
Withdrawals and losses on the Waters and Water Dependent Natural Resources of the 
Basin;  

f. To prevent significant adverse impacts of Withdrawals and losses on the Basin’s ecosystems 
and watersheds;  

g. To promote interstate and State-Provincial comity; and,  
h. To promote an Adaptive Management approach to the conservation and management of 

Basin Water resources, which recognizes, considers and provides adjustments for the  
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uncertainties in, and evolution of, scientific knowledge concerning the Basin’s Waters and 
Water Dependent Natural Resources.  

 
 
Section 1.4. Science.  
1. The Parties commit to provide leadership for the development of a collaborative strategy with 

other regional partners to strengthen the scientific basis for sound Water management decision 
making under this Compact.  

2. The strategy shall guide the collection and application of scientific information to support:  
a. An improved understanding of the individual and Cumulative Impacts of Withdrawals from 

various locations and Water sources on the Basin Ecosystem and to develop a mechanism 
by which impacts of Withdrawals may be assessed;  

b. The periodic assessment of Cumulative Impacts of Withdrawals, Diversions and 
Consumptive Uses on a Great Lake and St. Lawrence River watershed basis;  

c. Improved scientific understanding of the Waters of the Basin;  
d. Improved understanding of the role of groundwater in Basin Water resources management; 

and,  
e. The development, transfer and application of science and research related to Water 

conservation and Water use efficiency.  
 
 

ARTICLE 2  
ORGANIZATION 

 
 

Section 2.1. Council Created.  
The Great Lakes—St. Lawrence River Basin Water Resources Council is hereby created as a body 
politic and corporate, with succession for the duration of this Compact, as an agency and 
instrumentality of the governments of the respective Parties.  
 
Section 2.2. Council Membership.  
The Council shall consist of the Governors of the Parties, ex officio.  
 
Section 2.3. Alternates.  
Each member of the Council shall appoint at least one alternate who may act in his or her place and 
stead, with authority to attend all meetings of the Council and with power to vote in the absence of the 
member. Unless otherwise provided by law of the Party for which he or she is appointed, each 
alternate shall serve during the term of the member appointing him or her, subject to removal at the 
pleasure of the member. In the event of a vacancy in the office of alternate, it shall be filled in the 
same manner as an original appointment for the unexpired term only.  
 
Section 2.4. Voting. 
1. Each member is entitled to one vote on all matters that may come before the Council.  
2. Unless otherwise stated, the rule of decision shall be by a simple majority.  
3. The Council shall annually adopt a budget for each fiscal year and the amount  required to 

balance the budget shall be apportioned equitably among the Parties by unanimous vote of the  
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Council. The appropriation of such amounts shall be subject to such review and approval as may 
be required by the budgetary processes of the respective Parties.  

4. The participation of Council members from a majority of the Panics shall constitute a quorum for 
the transaction of business at any meeting of the Council.  

 
Section 2.5. Organization and Procedure.  
The Council shall provide for its own. organization and procedure, and may adopt rules and 
regulations governing its meetings and transactions, as well as the procedures and timeline for 
submission, review and consideration of Proposals that come before the Council for its review and 
action. The Council shall organize, annually, by the election of a Chair and Vice Chair from among its 
members. Each member may appoint an advisor, who may attend all meetings of the Council and its 
committees, but shall not have voting power. The Council may employ or appoint professional and 
administrative personnel, including an Executive Director, as it may deem advisable, to carry out the 
purposes of this Compact.  
 
Section 2.6. Use of Existing Offices and Agencies.  
It is the policy of the Parties to preserve and utilize the functions, powers and duties of existing offices 
and agencies of government to the extent consistent with this Compact. Further, the Council shall 
promote and aid the coordination of the activities and programs of the Parties concerned with Water 
resources management in the Basin. To this end, but without limitation, the Council may:  
1. Advise, consult, contract, assist or otherwise cooperate with any and all such agencies;  
2. Employ any other agency or instrumentality of any of the Parties for any purpose; and,  
3. Develop and adopt plans consistent with the Water resources plans of the Parties.  
 
Section 2.7. Jurisdiction.  
The Council shall have, exercise and discharge its functions, powers and duties within the limits of 
the Basin. Outside the Basin, it may act in its discretion, but only to the extent such action may be 
necessary or convenient to effectuate or implement its powers or responsibilities within the Basin and 
subject to the consent of the jurisdiction wherein it proposes to act.  
 
Section 2.8. Status, Immunities and Privileges.  
1. The Council, its members and personnel in their official capacity and when engaged directly in 

the affairs of the Council, its property and its assets, wherever located and by whomsoever held, 
shall enjoy the same immunity from suit and every form of judicial process as is enjoyed by the 
Parties, except to the extent that the Council may expressly waive its immunity for the purposes 
of any proceedings or by the terms of any contract. 

2. The property and assets of the Council, wherever located and by whomsoever held, shall be 
considered public property and shall be immune from search, requisition, confiscation,  
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expropriation or any other form of taking or foreclosure by executive or legislative action.  
3. The Council, its property and its assets, income and the operations it carries out pursuant to this 

Compact shall be immune from all taxation by or under the authority of any of the Parties or any 
political subdivision thereof; provided, however, that in  lieu of property taxes the Council may 
make reasonable payments to local taxing districts in annual amounts which shall approximate 
the taxes lawfully assessed upon similar property.  

 
Section 2.9. Advisory Committees.  
The Council may constitute and empower advisory committees, which may be comprised of 
representatives of the public and of federal, State, tribal, county and local governments, water 
resources agencies, water-using industries and sectors, water-interest groups and academic experts 
in related fields.  
 
 
 

ARTICLE 3  
GENERAL POWERS AND DUTIES 

 
Section 3.1. General.  
The Waters and Water Dependent Natural Resources of the Basin are subject to the sovereign right 
and responsibilities of the Parties, and it is the purpose of this Compact to provide for joint exercise of 
such powers of sovereignty by the Council in the common interests of the people of the region, in the 
manner and to the extent provided in this Compact. The Council and the Parties shall use the 
Standard of Review and Decision and procedures contained in or adopted pursuant to this Compact 
as the means to exercise their authority under this Compact.  
 
The Council may revise the Standard of Review and Decision, after consultation with the Provinces 
and upon unanimous vote of all Council members, by regulation duly adopted in accordance with 
Section 3.3 of this Compact and in accordance with each Party’s respective statutory authorities and 
applicable procedures.  
 
The Council shall identify priorities and develop plans and policies relating to Basin Water resources. 
it shall adopt and promote uniform and coordinated policies for Water resources conservation and 
management in the Basin.  
 
Section 3.2. Council Powers.  
The Council may: plan; conduct research and collect, compile, analyze, interpret, report and 
disseminate data on Water resources and uses; forecast Water levels; conduct investigations; 
institute court actions; design, acquire, construct, reconstruct, own, operate, maintain, control, sell 
and convey real and personal property and any interest therein as it may deem necessary, useful or 
convenient to carry out the purposes of this Compact; make contracts; receive and accept such 
payments, appropriations, grants, gifts, loans, advances and other funds, properties and services as 
may be transferred or made available to it by any Party or by any other public or private agency, 
corporation or individual; and, exercise such other and different powers as may be delegated to it by  
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this Compact or otherwise pursuant to law, and have and exercise all powers necessary or 
convenient to carry out its express powers or which may be reasonably implied therefrom.  
 
 
Section 3.3. Rules and Regulations.  
1. The Council may promulgate and enforce such rules and regulations as may be necessary for the 

implementation and enforcement of this Compact. The Council may adopt by regulation, after 
public notice and public hearing, reasonable Application fees with respect to those Proposals for 
Exceptions that are subject to Council review under Section 4.9. Any rule or regulation of the 
Council, other than one which deals solely with the internal management of the Council or its 
property, shall be adopted only after public notice and hearing.  

2. Each Party, in accordance with its respective statutory authorities and applicable procedures, 
may adopt and enforce rules and regulations to implement and enforce this Compact and the 
programs adopted by such Party to carry out the management programs contemplated by this 
Compact.  

 
Section 3.4. Program Review and Findings.  
1. Each Party shall submit a report to the Council and the Regional Body detailing its Water 

management and conservation and efficiency programs that implement this Compact. The report 
shall set out the manner in which Water Withdrawals are managed by sector, Water source, 
quantity or any other means, and how the provisions of the Standard of Review and Decision and 
conservation and efficiency programs are implemented. The first report shall be provided by each 
Party one year from the effective date of this Compact and thereafter every 5 years.  

2. The Council, in cooperation with the Provinces, shall review its Water management  and 
conservation and efficiency programs and those of the Parties that are established in this 
Compact and make findings on whether the Water management program provisions in this 
Compact are being met, and if not, recommend options to assist the Parties in meeting the 
provisions of this Compact. Such review shall take place:  
a. 30 days after the first report is submitted by all Parties; and,  
b. Every five years after the effective date of this Compact; and,  
c. At any other time at the request of one of the Parties. 

3. As one of its duties and responsibilities, the Council may recommend a range of approaches to 
the Parties with respect to the development, enhancement and application of Water management 
and conservation and efficiency programs to implement the Standard of Review and Decision 
reflecting improved scientific understanding of the Waters of the Basin, including groundwater, 
and the impacts of Withdrawals on the Basin Ecosystem.  
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ARTICLE 4  
WATER MANAGEMENT AND REGULATION 

 
 
Section 4.1. Water Resources Inventory, Registration and Reporting.  
1. Within five years of the effective date of this Compact, each Party shall develop and maintain a 

Water resources inventory for the collection, interpretation, storage, retrieval exchange, and 
dissemination of information concerning the Water resources of the Party, including, but not 
limited to, information on the location, type, quantity, and use of those resources and the location, 
type, and quantity of Withdrawals, Diversions and Consumptive Uses. To the extent feasible, the 
Water resources inventory shall be developed in cooperation with local, State, federal, tribal and 
other private agencies and entities, as well as the Council. Each Party’s agencies shall cooperate 
with that Party in the development and maintenance of the inventory.  

2. The Council shall assist each Party to develop a common base of data regarding the 
management of the Water Resources of the Basin and to establish systematic arrangements for 
the exchange of those data with other States and Provinces.  

3. To develop and maintain a compatible base of Water use information, within five years of the 
effective date of this Compact any Person who Withdraws Water in an amount of 100,000 gallons 
per day or greater average in any 30-day period (including Consumptive Uses) from all sources, 
or Diverts Water of any amount, shall register the Withdrawal or Diversion by a date set by the 
Council unless the Person has previously registered in accordance with an existing State 
program. The Person shall register the Withdrawal or Diversion with the Originating Party using a 
form prescribed by the Originating Party that shall include, at a minimum and without limitation: 
the name and address of the registrant and date of registration; the locations and sources of the 
Withdrawal or Diversion; the capacity of the Withdrawal or Diversion per day and the amount 
Withdrawn or Diverted from each source; the uses made of the Water; places of use and places 
of discharge; and, such other information as the Originating Party may require. All registrations 
shall include an estimate of the volume of the Withdrawal or Diversion in terms of gallons per day 
average in any 30-day period.  

4. All registrants shall annually report the monthly volumes of the Withdrawal, Consumptive Use and 
Diversion in gallons to the Originating Party and any other information requested by the 
Originating Party.  

5. Each Party shall annually report the information gathered pursuant to this Section to a Great 
Lakes—St. Lawrence River Water use data base repository and aggregated information shall be 
made publicly available, consistent with the confidentiality requirements in Section 8.3.  

6. Information gathered by the Parties pursuant to this Section shall be used to improve the sources 
and applications of scientific information regarding the Waters of the Basin and the impacts of the 
Withdrawals and Diversions from various locations and Water sources on the Basin Ecosystem, 
and to better understand the role of groundwater in the Basin. The Council and the Parties shall 
coordinate the collection and application of scientific information to further develop a mechanism 
by which individual and Cumulative Impacts of Withdrawals, Consumptive Uses and Diversions 
shall be assessed.  
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Section 4.2. Water Conservation and Efficiency Programs.  
1. The Council commits to identify, in cooperation with the Provinces, Basin-wide Water 

conservation and efficiency objectives to assist the Parties in developing their Water conservation 
and efficiency program. These objectives are based on the goals of:  
a. Ensuring improvement of the Waters and Water Dependent Natural Resources;  
b. Protecting and restoring the hydrologic and ecosystem integrity of the Basin;  
c. Retaining the quantity of surface water and groundwater in the Basin;  
d. Ensuring sustainable use of Waters of the Basin; and,  
e. Promoting the efficiency of use and reducing losses and waste of Water.  

2. Within two years of the effective date of this Compact, each Party shall develop its own Water 
conservation and efficiency goals and objectives consistent with the Basin-wide goals and 
objectives, and shall develop and implement a Water conservation and efficiency program, either 
voluntary or mandatory, within its jurisdiction based on the Party’s goals and objectives. Each 
Party shall annually assess its programs in meeting the Party’s goals and objectives, report to the 
Council and the Regional Body and make this annual assessment available to the public.  

3. Beginning five years after the effective date of this Compact, and every five years thereafter, the 
Council, in cooperation with the Provinces, shall review and modify as appropriate the Basin-wide 
objectives, and the Parties shall have regard for any such modifications in implementing their 
programs. This assessment will be based on examining new technologies, new patterns of Water 
use, new resource demands and threats, and Cumulative Impact assessment under Section 4.1 
5.  

4. Within two years of the effective date of this Compact, the Parties commit to promote 
Environmentally Sound and Economically Feasible Water Conservation Measures  such as:  
a. Measures that promote efficient use of Water;  
b. Identification and sharing of best management practices and state of the art conservation and 

efficiency technologies;  
c. Application of sound planning principles;  
d. Demand-side and supply-side Measures or incentives; and,  
e. Development, transfer and application of science and research.  

5. Each Party shall implement in accordance with paragraph 2 above a voluntary or mandatory 
Water conservation program for all, including existing, Basin Water users. Conservation programs 
need to adjust to new demands and the potential impacts of cumulative effects and climate.  

 
Section 4.3. Party Powers and Duties.  
1. Each Party, within its jurisdiction, shall manage and regulate New or Increased Withdrawals, 

Consumptive Uses and Diversions, including Exceptions, in accordance with this Compact  
2. Each Party shall require an Applicant to submit an Application in such manner and with such 

accompanying information as the Party shall prescribe.  
3. No Party may approve a Proposal if the Party determines that the Proposal is inconsistent with 

this Compact or the Standard of Review and Decision or any implementing rules or regulations  
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promulgated thereunder. The Party may approve, approve with modifications or disapprove any 
Proposal depending on the Proposal’s consistency with this Compact and the Standard of Review 
and Decision.  

4. Each Party shall monitor the implementation of any approved Proposal to ensure consistency 
with the approval and may take all necessary enforcement actions.  

5. No Party shall approve a Proposal subject to Council or Regional Review, or both, pursuant to 
this Compact unless it shall have been first submitted to and reviewed by either the Council or 
Regional Body, or both, and approved by the Council, as applicable. Sufficient opportunity shall 
be provided for comment on the Proposal’s consistency with this Compact and the Standard of 
Review and Decision. All such comments shall become part of the Party’s formal record of 
decision, and the Party shall take into consideration any such comments received.  

 
Section 4.4. Requirement for Originating Party Approval.  
No Proposal subject to management and regulation under this Compact shall hereafter be 
undertaken by any Person unless it shall have been approved by the Originating Party.  
 
Section 4.5. Regional Review. 
1. General.  

a. It is the intention of the Parties to participate in Regional Review of Proposals with the 
Provinces, as described in this Compact and the Agreement.  

b.  Unless the Applicant or the Originating Party otherwise requests, it shall be the goal of the 
Regional Body to conclude its review no later than 90 days after notice under Section 4.5.2 of 
such Proposal is received from the Originating Party.  

c.  Proposals for Exceptions subject to Regional Review shall be submitted by the Originating 
Party to the Regional Body for Regional Review, and where applicable, to the Council for 
concurrent review.  

d.  The Parties agree that the protection of the integrity of the Great Lakes — St. Lawrence River 
Basin Ecosystem shall be the overarching principle for reviewing Proposals subject to 
Regional Review, recognizing uncertainties with respect to demands that may be placed on 
Basin Water, including groundwater, levels and flows of the Great Lakes and the St. 
Lawrence River, future changes in environmental conditions, the reliability of existing data 
and the extent to which Diversions may harm the integrity of the Basin Ecosystem.  

e. The Originating Party shall have lead responsibility for coordinating information for resolution 
of issues related to evaluation of a Proposal, and shall consult with the Applicant throughout 
the Regional Review Process.  

f. A majority of the members of the Regional Body may request Regional Review of a regionally 
significant or potentially precedent setting Proposal. Such Regional Review must be 
conducted, to the extent possible, within the time frames set forth in this Section. Any such 
Regional Review shall be undertaken only after consulting the Applicant.  
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2. Notice from Originating Party to the Regional Body.  
a. The Originating Party shall determine if a Proposal is subject to Regional Review.  If so, the 

Originating Party shall provide timely notice to the Regional Body and the public.  
b.  Such notice shall not be given unless and until all information, documents and the Originating 

Party’s Technical Review needed to evaluate whether the Proposal meets the Standard of 
Review and Decision have been provided.  

c.  An Originating Party may:  
i. Provide notice to the Regional Body of an Application, even if notification is   not required; 

or,  
ii.  Request Regional Review of an application, even if Regional Review is not required. Any 

such Regional Review shall be undertaken only after consulting the Applicant.  
d.  An Originating Party may provide preliminary notice of a potential Proposal.  

3.  Public Participation.  
a.  To ensure adequate public participation, the Regional Body shall adopt  procedures for the 

review of Proposals that are subject to Regional Review in accordance with this Article.  
b.  The Regional Body shall provide notice to the public of a Proposal undergoing Regional 

Review. Such notice shall indicate that the public has an opportunity to comment in writing to 
the Regional Body on whether the Proposal meets the Standard of Review and Decision.  

c.  The Regional Body shall hold a public meeting in the State or Province of the Originating 
Party in order to receive public comment on the issue of whether the Proposal under 
consideration meets the Standard of Review and Decision.  

d. The Regional Body shall consider the comments received before issuing a Declaration of 
Finding.  

e.  he Regional Body shall forward the comments it receives to the Originating Party.  
4.  Technical Review.  

a. The Originating Party shall provide the Regional Body with its Technical Review of the 
Proposal under consideration.  

b.  The Originating Party’s Technical Review shall thoroughly analyze the Proposal and provide 
an evaluation of the Proposal sufficient for a determination of whether the Proposal meets the 
Standard of Review and Decision.  

c.  Any member of the Regional Body may conduct their own Technical Review of  any Proposal 
subject to Regional Review.  

d.  At the request of the majority of its members, the Regional Body shall make such 
arrangements as it considers appropriate for an independent Technical Review of  a 
Proposal.  

e.  All Parties shall exercise their best efforts to ensure that a Technical Review undertaken 
under Sections 4.5.4.c and 4.5.4.d does not unnecessarily delay the decision by the 
Originating Party on the Application. Unless the Applicant or the Originating Party otherwise 
requests, all Technical Reviews shall be completed no later than 60 days after the date the 
notice of the Proposal was given to the Regional Body.  
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5. Declaration of Finding.  
a. The Regional Body shall meet to consider a Proposal. The Applicant shall be provided with 

an opportunity to present the Proposal to the Regional Body at such time.  
b. he Regional Body, having considered the notice, the Originating Party’s Technical Review, 

any other independent Technical Review that is made, any comments or objections including 
the analysis of comments made by the public, First Nations and federally recognized Tribes, 
and any other information that is provided under this Compact shall issue a Declaration of 
Finding that the   Proposal under consideration:  
i. Meets the Standard of Review and Decision;  
ii. Does not meet the Standard of Review and Decision; or,  
iii.  Would meet the Standard of Review and Decision if certain conditions were met.  

c.  An Originating Party may decline to participate in a Declaration of Finding made by the 
Regional Body.  

d.  The Parties recognize and affirm that it is preferable for all members of the Regional Body to 
agree whether the Proposal meets the Standard of Review and Decision.  

e.  If the members of the Regional Body who participate in the Declaration of Finding all agree, 
they shall issue a written Declaration of Finding with consensus.  

f.  In the event that the members cannot agree, the Regional Body shall make every reasonable 
effort to achieve consensus within 25 days.  

g.  Should consensus not be achieved, the Regional Body may issue a Declaration of Finding 
that presents different points of view and indicates each Party’s conclusions.  

h.  The Regional Body shall release the Declarations of Finding to the public. 
i.  The Originating Party and the Council shall consider the Declaration of Finding before making 

a decision on the Proposal.  
 

Section 4.6. Proposals Subject to Prior Notice.  
1.  Beginning no later than five years of the effective date of this Compact, the Originating Party shall 

provide all Parties and the Provinces with detailed and timely notice and an opportunity to 
comment within 90 days on any Proposal for a New or Increased Consumptive Use of 5 million 
gallons per day or greater average in any 90-day period. Comments shall address whether or not 
the Proposal is consistent with the Standard of Review and Decision. The Originating Party shall 
provide a response  to any such comment received from another Party.  

2.  Party may provide notice, an opportunity to comment and a response to comments even if this is 
not required under paragraph 1 of this Section. Any provision of such notice and opportunity to 
comment shall be undertaken only after consulting the Applicant.  
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Section 4.7. Council Actions.  
1.  Proposals for Exceptions subject to Council Review shall be submitted by the Originating Party to 

the Council for Council Review, and where applicable, to the Regional Body for concurrent 
review.  

2.  he Council shall review and take action on Proposals in accordance with this Compact and the 
Standard of Review and Decision. The Council shall not take action on a Proposal subject to 
Regional Review pursuant to this Compact unless the Proposal shall have been first submitted to 
and reviewed by the Regional Body. The Council shall consider any findings resulting from such 
review.  

 
Section 4.8. Prohibition of New or Increased Diversions.  
All New or Increased Diversions are prohibited, except as provided for in this Article.  
 
Section 4.9. Exceptions to the Prohibition of Diversions.  
1.  Straddling Communities. A Proposal to transfer Water to an area within a Straddling Community 

but outside the Basin or outside the source Great Lake Watershed shall be excepted from the 
prohibition against Diversions and be managed and regulated by the Originating Party provided 
that, regardless of the volume of Water transferred, all the Water so transferred shall be used 
solely for Public Water Supply Purposes within the Straddling Community, and:  
a.  All Water Withdrawn from the Basin shall be returned, either naturally or after use, to the 

Source Watershed less an allowance for Consumptive Use. No surface water or groundwater 
from outside the Basin may be used to satisfy any portion of this criterion except if it:  
i.  Is part of a water supply or wastewater treatment system that combines water from inside 

and outside of the Basin;  
ii.  Is treated to meet applicable water quality discharge standards and to prevent the 

introduction of invasive species into the Basin;  
iii.  Maximizes the portion of water returned to the Source Watershed as Basin Water and 

minimizes the surface water or groundwater from outside the Basin;  
b.  If the Proposal results from a New or Increased Withdrawal of 100,000 gallons per day or 

greater average over any 90-day period, the Proposal shall also meet the Exception 
Standard; and,  

c.  If the Proposal results in a New or Increased Consumptive Use of 5 million gallons per day or 
greater average over any 90-day period, the Proposal shall also undergo Regional Review.  

2.  Intra-Basin Transfer. A Proposal for an Intra-Basin Transfer that would be considered a Diversion 
under this Compact, and not already excepted pursuant to paragraph 1 of this Section, shall be 
excepted from the prohibition against Diversions, provided that:  
a.  If the Proposal results from a New or Increased Withdrawal less than 100,000 gallons per day 

average over any 90-day period, the Proposal shall be subject to management and regulation 
at the discretion of the Originating Party.  

b.  If the Proposal results from a New or Increased Withdrawal 100,000 gallons per day or 
greater average over any 90-day period and if the Consumptive Use resulting from the  
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Withdrawal is less than 5 million gallons per day average over any 90-day period:  
i.  The Proposal shall meet the Exception Standard and be subject to management and 

regulation by the Originating Party, except that the Water may be returned to another 
Great Lake watershed rather than the Source Watershed;  

ii.  The Applicant shall demonstrate that there is no feasible, cost effective, and 
environmentally sound water supply alternative within the Great Lake watershed to which 
the Water will be transferred, including conservation of existing water supplies; and,  

iii.  The Originating Party shall provide notice to the other Parties prior to making any 
decision with respect to the Proposal.  

c.  If the Proposal results in a New or Increased Consumptive Use of 5 million gallons per day or 
greater average over any 90-day period:  
i.  The Proposal shall be subject to management and regulation by the Originating Party 

and shall meet the Exception Standard, ensuring that Water Withdrawn shall be returned 
to the Source Watershed;  

ii.  The Applicant shall demonstrate that there is no feasible, cost effective, and 
environmentally sound water supply alternative within the Great Lake watershed to which 
the Water will be transferred, including conservation of existing water supplies;  

iii.  The Proposal undergoes Regional Review; and,  
iv.  The Proposal is approved by the Council. Council approval shall be given unless one or 

more Council Members vote to disapprove.  
3.  Straddling Counties. A Proposal to transfer Water to a Community within a Straddling County that 

would be considered a Diversion under this Compact shall be excepted from the prohibition 
against Diversions, provided that it satisfies all of the following conditions:  
a.  The Water shall be used solely for the Public Water Supply Purposes of the Community 

within a Straddling County that is without adequate supplies of potable water;  
b.  The Proposal meets the Exception Standard, maximizing the portion of water returned to the 

Source Watershed as Basin Water and minimizing the surface water or groundwater from 
outside the Basin;  

c.  The Proposal shall be subject to management and regulation by the Originating Party, 
regardless of its size;  

d.  There is no reasonable water supply alternative within the basin in which the community is 
located, including conservation of existing water supplies;  

e.  Caution shall be used in determining whether or not the Proposal meets the conditions for 
this Exception. This Exception should not be authorized unless it  can be shown that it will not 
endanger the integrity of the Basin Ecosystem;  

f.  The Proposal undergoes Regional Review; and,  
g.  The Proposal is approved by the Council, Council approval shall be given unless one or more 

Council Members vote to disapprove.  
A Proposal must satisfy all of the conditions listed above. Further, substantive consideration will 
also be given to whether or not the Proposal can provide sufficient scientifically based evidence  
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that the existing water supply is derived from groundwater that is hydrologically interconnected to 
Waters of the Basin.  

4.  Exception Standard. Proposals subject to management and regulation in this Section shall be 
declared to meet this Exception Standard and may be approved as appropriate only when the 
following criteria are met:  
a.  The need for all or part of the proposed Exception cannot be reasonably avoided through the 

efficient use and conservation of existing water supplies;  
b. The Exception will be limited to quantities that are considered reasonable for the purposes for 

which it is proposed;  
c. All Water Withdrawn shall be returned, either naturally or after use, to the Source Watershed 

less an allowance for Consumptive Use. No surface water or groundwater from the outside 
the Basin may be used to satisfy any portion of this criterion except if it:  
i. Is part of a water supply or wastewater treatment system that combines water from inside 

and outside of the Basin;  
ii.  Is treated to meet applicable water quality discharge standards and to prevent the 

introduction of invasive species into the Basin;  
d.  The Exception will be implemented so as to ensure that it will result in no significant individual 

or cumulative adverse impacts to the quantity or quality of the Waters and Water Dependent 
Natural Resources of the Basin with consideration given to the potential Cumulative Impacts 
of any precedent-setting consequences associated with the Proposal;  

e.  The Exception will be implemented so as to incorporate Environmentally Sound and 
Economically Feasible Water Conservation Measures to minimize Water Withdrawals or 
Consumptive Use;  
f. The Exception will be implemented so as to ensure that it is in compliance with all 

applicable municipal, State and federal laws as well as regional interstate and 
international agreements, including the Boundary Waters Treaty of 1909; and,  

g. All other applicable criteria in Section 4.9 have also been met.  
 

Section 4.10. Management and Regulation of New or Increased Withdrawals and Consumptive 
Uses.  
1.  Within five years of the effective date of this Compact, each Party shall create a program for the 

management and regulation of New or Increased Withdrawals and Consumptive Uses by 
adopting and implementing Measures consistent with the Decision-Making Standard. Each Party, 
through a considered process, shall set and may modify threshold levels for the regulation of New 
or Increased Withdrawals in order to assure an effective and efficient Water management 
program that will ensure that uses overall are reasonable, that Withdrawals overall will not result 
in significant impacts to the Waters and Water Dependent Natural Resources of the Basin, 
determined on the basis of significant impacts to the physical, chemical, and biological integrity of 
Source Watersheds, and that all other objectives of the  Compact are achieved. Each Party may 
determine the scope and thresholds of its program, including which New or Increased 
Withdrawals and Consumptive Uses will  be subject to the program.  
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2.  Any Party that fails to set threshold levels that comply with Section 4.10.1 any time before 10 
years after the effective date of this Compact shall apply a threshold level for management and 
regulation of all New or increased Withdrawals of 100,000 gallons per day or greater average in 
any 90 day period.  

3. The Parties intend programs for New or Increased Withdrawals and Consumptive Uses to evolve 
as may be necessary to protect Basin Waters. Pursuant to Section 3.4, the Council, in 
cooperation with the Provinces, shall periodically assess the Water management programs of the 
Parties. Such assessments may produce recommendations for the strengthening of the 
programs, including without limitation, establishing lower thresholds for management and 
regulation in accordance with the Decision-Making Standard.  

 
Section 4.11. Decision-Making Standard.  
Proposals subject to management and regulation in Section 4.10 shall be declared to meet this 
Decision-Making Standard and may be approved as appropriate only when the following criteria are 
met:  
1.  All Water Withdrawn shall be returned, either naturally or after use, to the Source Watershed less 

an allowance for Consumptive Use;  
2.  The Withdrawal or Consumptive Use will be implemented so as to ensure that the Proposal will 

result in no significant individual or cumulative adverse impacts to the quantity or quality of the 
Waters and Water Dependent Natural Resources and the applicable Source Watershed;  

3.  The Withdrawal or Consumptive Use will be implemented so as to incorporate Environmentally 
Sound and Economically Feasible Water Conservation Measures;  

4.  The Withdrawal or Consumptive Use will be implemented so as to ensure that it is in compliance 
with all applicable municipal, State and federal laws as well as regional interstate and 
international agreements, including the Boundary Waters Treaty of 1909;  

5.  The proposed use is reasonable, based upon a consideration of the following factors:  
a.  Whether the proposed Withdrawal or Consumptive Use is planned in a fashion  that provides 

for efficient use of the water, and will avoid or minimize the waste of Water;  
b.  If the Proposal is for an increased Withdrawal or Consumptive use, whether efficient use is 

made of existing water supplies;  
c.  The balance between economic development, social development and environmental 

protection of the proposed Withdrawal and use and other existing or planned withdrawals and 
water uses sharing the water source;  

d.  The supply potential of the water source, considering quantity, quality, and reliability and safe 
yield of hydrologically interconnected water sources;  

e.  The probable degree and duration of any adverse impacts caused or expected to be caused 
by the proposed Withdrawal and use under foreseeable conditions, to other lawful 
consumptive or non-consumptive uses of water or to the quantity or quality of the Waters and 
Water Dependent Natural Resources of the Basin, and the proposed plans and arrangements 
for avoidance or mitigation of such impacts; and,  
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f.  If a Proposal includes restoration of hydrologic conditions and functions of the Source 
Watershed, the Party may consider that.  

 
Section 4.12. Applicability.  
1. Minimum Standard. This Standard of Review and Decision shall be used as a minimum standard. 

Parties may impose a more restrictive decision-making standard for Withdrawals under their 
authority. It is also acknowledged that although a Proposal meets the Standard of Review and 
Decision it may not be approved under the laws of the Originating Party that has implemented 
more restrictive Measures.  

2. Baseline.  
a.  To establish a baseline for determining a New or Increased Diversion, Consumptive Use or 

Withdrawal, each Party shall develop either or both of the following lists for their jurisdiction:  
i.  A list of existing Withdrawal approvals as of the effective date of the Compact;  
ii.  A list of the capacity of existing systems as of the effective date of this Compact. The 

capacity of the existing systems should be presented in terms of Withdrawal capacity, 
treatment capacity, distribution capacity, or other capacity limiting factors. The capacity of 
the existing systems must represent the state of the systems. Existing capacity 
determinations shall be based upon approval limits or the most restrictive capacity 
information.  

b.  For all purposes of this Compact, volumes of Diversions, Consumptive Uses, or Withdrawals 
of Water set forth in the list(s) prepared by each Party in accordance with this Section, shall 
constitute the baseline volume.  

c.  The list(s) shall be furnished to the Regional Body and the Council within one year of the 
effective date of this Compact.  

3.  Timing of Additional Applications. Applications for New or Increased Withdrawals, Consumptive 
Uses or Exceptions shall be considered cumulatively within ten years of any application.  

4.  Change of Ownership. Unless a new owner proposes a project that shall result in a Proposal for a 
New or Increased Diversion or Consumptive Use subject to Regional Review or Council approval, 
the change of ownership in and of itself shall not require Regional Review or Council approval.  

5.  Groundwater. The Basin surface water divide shall be used for the purpose of managing and 
regulating New or Increased Diversions, Consumptive Uses or Withdrawals of surface water and 
groundwater.  

6.  Withdrawal Systems. The total volume of surface water and groundwater resources that supply a 
common distribution system shall determine the volume of a Withdrawal, Consumptive Use or 
Diversion.  

7.  Connecting Channels. The watershed of each Great Lake shall include its upstream and 
downstream connecting channels.  

8.  Transmission in Water Lines. Transmission of Water within a line that extends outside the Basin 
as it conveys Water from one point to another within the Basin shall not be considered a 
Diversion if none of the Water is used outside the Basin.  

9.  Hydrologic Units. The Lake Michigan and Lake Huron watersheds shall be considered to be a 
single hydrologic unit and watershed.  



E-53 

Report 1 – Groundwater Resources Management Framework 001138 – 11/06 

10. Bulk Water Transfer. A Proposal to Withdraw Water and to remove it from the Basin in any 
container greater than 5.7 gallons shall be treated under this Compact in the same manner as a 
Proposal for a Diversion. Each Party shall have the discretion, within its jurisdiction, to determine 
the treatment of Proposals to Withdraw Water and  to remove it from the Basin in any container of 
5.7 gallons or less.  

 
Section 4.13. Exemptions.  
Withdrawals from the Basin for the following purposes are exempt from the requirements of Article 4.  
1. To supply vehicles, including vessels and aircraft, whether for the needs of the persons or 

animals being transported or for ballast or other needs related to the operation of the vehicles.  
2. To use in a non-commercial project on a short-term basis for firefighting, humanitarian, or 

emergency response purposes.  
 
Section 4.14. U.S. Supreme Court Decree: Wisconsin et al. v. Illinois et al.  
1. Notwithstanding any terms of this Compact to the contrary, with the exception of Paragraph 5 of 

this Section, current, New or Increased Withdrawals, Consumptive Uses and Diversions of Basin 
Water by the State of Illinois shall be governed by the terms of the United States Supreme Court 
decree in Wisconsin et al. v. Illinois et al. and shall not be subject to the terms of this Compact 
nor any rules or regulations promulgated pursuant to this Compact. This means that, with the 
exception of Paragraph 5 of this Section, for purposes of this Compact, current, New or Increased 
Withdrawals, Consumptive Uses and Diversions of Basin Water within the State of Illinois shall be 
allowed unless prohibited by the terms of the United States Supreme Court decree in Wisconsin 
et al, v. Illinois et al.  

2.  The Parties acknowledge that the United States Supreme Court decree in Wisconsin  et al. v. 
Illinois et al. shall continue in Ml force and effect, that this Compact shall not modify any terms 
thereof, and that this Compact shall grant the parties no additional rights, obligations, remedies or 
defenses thereto. The Parties specifically acknowledge that this Compact shall not prohibit or limit 
the State of Illinois in any manner from seeking additional Basin Water as allowed under the 
terms of the United States Supreme Court decree in Wisconsin et al. v. Illinois et al., any other 
party from objecting to any request by the State of Illinois for additional Basin Water under the 
terms of said decree, or any party from seeking any other type of modification to said decree. If 
an application is made by any party to the Supreme Court of the United States to modify said 
decree, the Parties to this Compact who are also parties to the decree shall seek formal input 
from the Canadian Provinces of Ontario and Québec, with respect to the proposed modification, 
use best efforts to facilitate the appropriate participation of said Provinces in the proceedings to 
modify the decree, and shall not unreasonably impede or restrict such participation.  

3.  With the exception of Paragraph 5 of this Section, because current, New or Increased 
Withdrawals, Consumptive Uses and Diversions of Basin Water by the State of Illinois are not 
subject to the terms of this Compact, the State of Illinois is prohibited from using any term of this 
Compact, including Section 4.9, to seek New or Increased Withdrawals, Consumptive Uses or 
Diversions of Basin Water.  



E-54 

001138 – 11/06 Report 1 – Groundwater Resources Management Framework 

4.  With the exception of Paragraph 5 of this Section, because Sections 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 
4.9, 4.10, 4.11, 4.12 (Paragraphs 1,2,3,4,6 and 10 only), and 4.13 of this Compact all relate to 
current, New or Increased Withdrawals, Consumptive Uses and Diversions of Basin Waters, said 
provisions do not apply to the State of Illinois. All other provisions of this Compact not listed in the 
preceding sentence shall apply to the State of Illinois, including the Water Conservation Programs 
provision of Section 4.2.  

5. In the event of a Proposal for a Diversion of Basin Water for use outside the territorial boundaries 
of the Parties to this Compact, decisions by the State of Illinois regarding such a Proposal would 
be subject to all terms of this Compact, except Paragraphs 1, 3 and 4 of this Section.  

6. For purposes of the State of Illinois’ participation in this Compact, the entirety of this Section 4.14 
is necessary for the continued implementation of this Compact and, if severed, this Compact shall 
no longer be binding on or enforceable by or against the State of Illinois.  

 
Section 4.15. Assessment of Cumulative Impacts.  
1.  The Parties in cooperation with the Provinces shall collectively conduct within the Basin, on a 

Lake watershed and St. Lawrence River Basin basis, a periodic assessment of the Cumulative 
Impacts of Withdrawals, Diversions and Consumptive Uses from the Waters of the Basin, every 5 
years or each time the incremental Basin Water losses reach 50 million gallons per day average 
in any 90-day period in excess of the quantity at the time of the most recent assessment, 
whichever comes first, or at the request of one or more of the Parties. The assessment shall form 
the basis for a review of the Standard of Review and Decision, Council and Party regulations and  
their application. This assessment shall:  
a.  Utilize the most current and appropriate guidelines for such a review, which may include but 

not be limited to Council on Environmental Quality and Environment Canada guidelines;  
b.  Give substantive consideration to climate change or other significant threats to Basin Waters 

and take into account the current state of scientific knowledge, or uncertainty, and 
appropriate Measures to exercise caution in cases of uncertainty  if serious damage may 
result;  

c.  Consider adaptive management principles and approaches, recognizing, considering and 
providing adjustments for the uncertainties in, and evolution of science concerning the 
Basin’s water resources, watersheds and ecosystems, including potential changes to Basin-
wide processes, such as lake level cycles and climate. 

2.  The Parties have the responsibility of conducting this Cumulative Impact assessment. Applicants 
are not required to participate in this assessment.  

3.  Unless required by other statutes, Applicants are not required to conduct a separate cumulative 
impact assessment in connection with an Application but shall submit information about the 
potential impacts of a Proposal to the quantity or quality of the Waters and Water Dependent 
Natural Resources of the applicable Source Watershed. An Applicant may, however, provide an  
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analysis of how their Proposal meets the no significant adverse Cumulative Impact provision of 
the Standard of Review and Decision.  

 
 
 

ARTICLE 5  
TRIBAL CONSULTATION 

 
Section 5.1. Consultation with Tribes  
1.  In addition to all other opportunities to comment pursuant to Section 6.2, appropriate 

consultations shall occur with federally recognized Tribes in the Originating Party for all Proposals 
subject to Council or Regional Review pursuant to this Compact. Such consultations shall be 
organized in the manner suitable to the individual Proposal and the laws and policies of the 
Originating Party.  

2.  All federally recognized Tribes within the Basin shall receive reasonable notice indicating that 
they have an opportunity to comment in writing to the Council or the Regional Body, or both, and 
other relevant organizations on whether the Proposal meets the requirements of the Standard of 
Review and Decision when a Proposal is subject to Regional Review or Council approval. Any 
notice from the Council shall inform the Tribes of any meeting or hearing that is to be held under 
Section 6.2 and invite them to attend. The Parties and the Council shall consider the comments 
received under this Section before approving, approving with modifications or disapproving any 
Proposal subject to Council or Regional Review.  

3. In addition to the specific consultation mechanisms described above, the Council shall seek to 
establish mutually agreed upon mechanisms or processes to facilitate dialogue with, and input 
from federally recognized Tribes on matters to be dealt with by the Council; and, the Council shall 
seek to establish mechanisms and processes with federally recognized Tribes designed to 
facilitate on-going scientific and technical interaction and data exchange regarding matters falling 
within the scope of this Compact. This may include participation of tribal representatives on 
advisory committees established under this Compact or such other processes that are mutually-
agreed upon with federally recognized Tribes individually or through duly-authorized intertribal 
agencies or bodies.  

 
 

ARTICLE 6  
PUBLIC PARTICIPATION 

 
Section 6.1. Meetings, Public Hearings and Records.  
1. The Parties recognize the importance and necessity of public participation in promoting 

management of the Water Resources of the Basin. Consequently, all meetings of the Council 
shall be open to the public, except with respect to issues of personnel.  

2. The minutes of the Council shall be a public record open to inspection at its offices during regular 
business hours.  
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Section 6.2. Public Participation. 
It is the intent of the Council to conduct public participation processes concurrently and jointly with 
processes undertaken by the Parties and through Regional Review. To ensure adequate public 
participation, each Party or the Council shall ensure procedures  
for the review of Proposals subject to the Standard of Review and Decision consistent  
with the following requirements:  
1.  Provide public notification of receipt of all Applications and a reasonable opportunity for the public 

to submit comments before Applications are acted upon.  
2.  Assure public accessibility to all documents relevant to an Application, including public comment 

received.  
3.  Provide guidance on standards for determining whether to conduct a public meeting or hearing 

for an Application, time and place of such a meeting(s) or hearing(s), and procedures for 
conducting of the same.  

4.  Provide the record of decision for public inspection including comments, objections, responses 
and approvals, approvals with conditions and disapprovals.  

 
 

ARTICLE 7  
DISPUTE RESOLUTION AND ENFORCEMENT 

 
Section 7.1. Good Faith Implementation.  
Each of the Parties pledges to support implementation of all provisions of this Compact, and 
covenants that its officers and agencies shall not hinder, impair, or prevent any other Party carrying 
out any provision of this Compact.  
 
Section 7.2. Alternative Dispute Resolution.  
1.  Desiring that this Compact be carried out in fill, the Parties agree that disputes  between the 

Parties regarding interpretation, application and implementation of this Compact shall be settled 
by alternative dispute resolution.  

2.  The Council, in consultation with the Provinces, shall provide by rule procedures for  the 
resolution of disputes pursuant to this section.  

 
Section 7.3. Enforcement.  
1.  Any Person aggrieved by any action taken by the Council pursuant to the authorities contained in 

this Compact shall be entitled to a hearing before the Council. Any Person aggrieved by a Party 
action shall be entitled to a hearing pursuant to the relevant Party’s administrative procedures 
and laws. After exhaustion of such administrative remedies, (i) any aggrieved Person shall have 
the right to judicial review of a Council action in the United States District Courts for the District of 
Columbia or the District Court in which the Council maintains offices, provided such action is 
commenced within 90 days; and, (ii) any aggrieved Person shall have the right to judicial review 
of a Party’s action in the relevant Party’s court of competent jurisdiction, provided that an action 
or proceeding for such review is commenced within the time frames provided for by the Party’s 
law. For the purposes of this paragraph, a State or Province is deemed to be an aggrieved 
Person with respect to any Party action pursuant to this Compact.  
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2.  a.  Any Party or the Council may initiate actions to compel compliance with the provisions of this 
Compact, and the rules and regulations promulgated hereunder by the Council. Jurisdiction 
over such actions is granted to the court of the relevant Party, as well as the United States 
District Courts for the District of Columbia and the District Court in which the Council 
maintains offices. The remedies available to any such court shall include, but not be limited 
to, equitable relief and civil penalties.  

b. Each Party may issue orders within its respective jurisdiction and may initiate actions to 
compel compliance with the provisions of its respective statutes and regulations adopted to 
implement the authorities contemplated by this Compact in accordance with the provisions of 
the laws adopted in each Party’s jurisdiction.  

3.  Any aggrieved Person, Party or the Council may commence a civil action in the relevant Party’s 
courts and administrative systems to compel any Person to comply with this Compact should any 
such Person, without approval having been given, undertake a New or Increased Withdrawal, 
Consumptive Use or Diversion that is prohibited or subject to approval pursuant to this Compact.  
a.  No action under this subsection may be commenced if:  

i.  The Originating Party or Council approval for the New or Increased Withdrawal, 
Consumptive Use or Diversion has been granted; or,  

ii.  The Originating Party or Council has found that the New or Increased Withdrawal, 
Consumptive Use or Diversion is not subject to approval pursuant to this Compact.  

b.  No action under this subsection may be commenced unless:  
i.  A Person commencing such action has first given 60 days prior notice to the Originating 

Party, the Council and Person alleged to be in noncompliance;  and,  
ii.  Neither the Originating Party nor the Council has commenced and is diligently 

prosecuting appropriate enforcement actions to compel compliance with this Compact.  
The available remedies shall include equitable relief, and the prevailing or substantially prevailing 
party may recover the costs of litigation, including reasonable attorney and expert witness fees, 
whenever the court determines that such an award is appropriate. 

4.  Each of the Parties may adopt provisions providing additional enforcement mechanisms and 
remedies including equitable relief and civil penalties applicable within its jurisdiction to assist in 
the implementation of this Compact.  

 
 

ARTICLE 8  
ADDITIONAL PROVISIONS 

 
Section 8.1. Effect on Existing Rights.  
1.  Nothing in this Compact shall be construed to affect, limit, diminish or impair any rights validly 

established and existing as of the effective date of this Compact under State or federal law 
governing the Withdrawal of Waters of the Basin.  

2.  Nothing contained in this Compact shall be construed as affecting or intending to  
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effect or in any way to interfere with the law of the respective Parties relating to common law 
Water rights.  

3.  Nothing in this Compact is intended to abrogate or derogate from treaty rights or rights held by 
any Tribe recognized by the federal government of the United States based upon its status as a 
Tribe recognized by the federal government of the United States.  

4.  An approval by a Party or the Council under this Compact does not give any property rights, nor 
any exclusive privileges, nor shall it be construed to grant or confer any right, title, easement, or 
interest in, to or over any land belonging to or held in trust by a Party; neither does it authorize 
any injury to private property or invasion of private rights, nor infringement of federal, State or 
local laws or regulations; nor does it obviate the necessity of obtaining federal assent when 
necessary.  

 
Section 8.2. Relationship to Agreements Concluded by the United States of America.  
1.  Nothing in this Compact is intended to provide nor shall be construed to provide, directly or 

indirectly, to any Person any right, claim or remedy under any treaty or international agreement 
nor is it intended to derogate any right, claim, or remedy that already exists under any treaty or 
international agreement.  

2.  Nothing in this Compact is intended to infringe nor shall be construed to infringe upon the treaty 
power of the United States of America, nor shall any term hereof be construed to alter or amend 
any treaty or term thereof that has been or may hereafter be executed by the United States of 
America.  

3.  Nothing in this Compact is intended to affect nor shall be construed to affect the application of the 
Boundary Waters Treaty of 1909 whose requirements continue to apply in addition to the 
requirements of this Compact.  

 
Section 8.3. Confidentiality.  
1. Nothing in this Compact requires a Party to breach confidentiality obligations or requirements 

prohibiting disclosure, or to compromise security of commercially sensitive or proprietary 
information.  

2.  A Party may take measures, including but not limited to deletion and redaction, deemed 
necessary to protect any confidential, proprietary or commercially sensitive information when 
distributing information to other Parties. The Party shall summarize or paraphrase any such 
information in a manner sufficient for the Council  to exercise its authorities contained in this 
Compact.  

 
Section 8.4. Additional Laws.  
Nothing in this Compact shall be construed to repeal, modify or qualify the authority of any Party to 
enact any legislation or enforce any additional conditions and restrictions regarding the management 
and regulation of Waters within its jurisdiction.  
 
Section 8.5. Amendments and Supplements. 
The provisions of this Compact shall remain in full force and effect until amended by action of the 
governing bodies of the Parties and consented to and approved by any other necessary authority in  
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the same manner as this Compact is required to be ratified to become effective.  
 
Section 8.6. Severability.  
Should a court of competent jurisdiction hold any part of this Compact to be void or unenforceable, it 
shall be considered severable from those portions of the Compact capable of continued 
implementation in the absence of the voided provisions. All other provisions capable of continued 
implementation shall continue in Ml force and effect.  
 
Section 8.7. Duration of Compact and Termination.  
Once effective, the Compact shall continue in force and remain binding upon each and every Party 
unless terminated.  
 
This Compact may be terminated at any time by a majority vote of the Parties. In the event of such 
termination, all rights established under it shall continue unimpaired.  
 
 

ARTICLE 9 
EFFECTUATION 

 
Section 9.1. Repealer.  
All acts and parts of acts inconsistent with this act are to the extent of such inconsistency hereby 
repealed.  
 
Section 9.2. Effectuation by Chief Executive.  
The Governor is authorized to take such action as may be necessary and proper in his or her 
discretion to effectuate the Compact and the initial organization and operation thereunder.  
 
Section 9.3. Entire Agreement.  
The Parties consider this Compact to be complete and an integral whole. Each provision of this 
Compact is considered material to the entire Compact, and failure to implement or adhere to any 
provision may be considered a material breach. Unless otherwise noted in this Compact, any change 
or amendment made to the Compact by any Party in its implementing legislation or by the U.S. 
Congress when giving its consent to this  
Compact is not considered effective unless concurred in by all Parties.  
 
Section 9.4. Effective Date and Execution.  
This Compact shall become binding and effective when ratified through concurring legislation by the 
states of Illinois, Indiana, Michigan, Minnesota, New York, Ohio and Wisconsin and the 
Commonwealth of Pennsylvania and consented to by the Congress of the United States. This 
Compact shall be signed and sealed in nine identical original copies by the respective chief 
executives of the signatory Parties. One such copy shall be filed with the Secretary of State of each of 
the signatory Parties or in accordance with the laws of the state in which the filing is made, and one 
copy shall be filed and retained in the archives of the Council upon its organization. The signatures 
shall be affixed and attested under the following form:  
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In Witness Whereof, and in evidence of the adoption and enactment into law of this Compact by the 
legislatures of the signatory parties and consent by the Congress of the United States, the respective 
Governors do hereby, in accordance with the authority conferred by law, sign this Compact in nine 
duplicate original copies, attested by the respective Secretaries of State, and have caused the seals 
of the respective states to be hereunto affixed this____ day of (month), (year). 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown 
from approximately 182,000 to 260,000 in the year 2000:  an increase of 42 percent.  
Projections indicate that population may grow to nearly 350,000 by 2020 and 450,000 by 
2030.1  The existing and anticipated rate of growth has sparked concerns regarding the 
impact of growth on our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping for water supply.  
Communities question whether there is sufficient water below us to quench the thirst of the 
growing population.   
 

Second is the potential for groundwater contamination that grows with the population 
and the increased business activity in the area.  This threat is not limited solely to the spilling 
of hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat just due to the 
increased volume of water and residuals that are placed on the land. 
 

Finally, a less evident but nevertheless important impact of groundwater use is the 
potential impact on natural wetlands, fens, streams and lakes.  These natural areas are 
dependent on groundwater discharges to the surface.  Excessive pumping may reduce or 
eliminate the flow of groundwater to the surface thus reducing the water levels in areas 
dependent on a constant inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the preferred approach to each issue.   
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. 
(PMCL) to prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.   

                                                           
1  Northeastern Illinois Panning Commission, “Toward 2020: Population, Household and Employment 

Forecasts For Counties and Municipalities in Northeastern Illinois.”  September, 2000 and the Endorsed 
2030 NIPC Forecast dated September 30, 2003. 
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Those reports are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals: Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 
 

The Groundwater Resources Management Framework literally provides the structure 
by which the county may plan for the future.  Any management plan must conform to the 
rules of law that apply to groundwater in Illinois.  The framework includes a general 
examination of existing laws and regulations related to groundwater resource management, 
an assessment of alternative approaches to correct any problems or deficiencies identified, 
and develop management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 
 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers, and 
potential for groundwater contamination.   
 
REPORT 3:  COUNTYWIDE GROUNDWATER PROTECTION PLAN 
 

The objective of Groundwater Protection Plan is to determine the extent of and 
potential for groundwater contamination in the county and recommend actions and policies to 
address current problems and prevent further contamination.  
 
REPORT 4:  COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 

PLAN 
 

This study includes the development of recommendations for management of 
decentralized wastewater systems located outside of sewer service area boundaries, the 
establishment of a program to correct problems related to existing onsite systems, and 
preparation of a plan for management of septage generated within the county. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS:  PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report specifically addresses the potential impacts of chlorides and agricultural 

chemicals on groundwater and sensitive ecosystems, and recommends actions to prevent 
further negative impacts. 
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INTRODUCTION 

Groundwater is an important resource on a national, regional, and local level.  Every 
day in the United States we consume 90 billion gallons of groundwater.  Underground 
aquifers are the primary source of drinking water for more than half of the United States 
population.2  According to the Illinois Environmental Protection Agency (IEPA), about 2.5 
million people in Illinois are supplied via groundwater supplies; and groundwater removals 
account for 21 percent of the total water consumed by public water suppliers.   
 

In McHenry County, aquifers are the only source of drinking water, and 
contamination and overuse of those aquifers are concerns to local residents.  With growth, 
both the potential for contamination and the amount of groundwater extraction increase.  As 
more people move to the county, greater demands are placed on water resources, and 
groundwater management and protection have become complex issues that demand action. 
 

This report, Groundwater Resources Information for Planning, incorporates two 
chapters.  The first chapter describes the current and anticipated future water use in McHenry 
County in 2030 based on projections of future population growth, land use and potential 
water conservation programs.  The population projections used in the analysis were prepared 
by the Northeastern Illinois Planning Commission.  The land uses are based on the current 
comprehensive plans of the individual communities.  The per capita water use estimates are 
based on experiences in other areas with conservation programs.  
 

The second chapter describes the hydrogeology of McHenry County and provides an 
analysis of the estimated sustainable yields of the county’s aquifers inclusive of a discussion 
of the potential impacts of urbanization on groundwater recharge.  Also in this chapter is a 
comparison of estimated water uses described in Chapter 1 and the sustainable yields of the 
available aquifers; an analysis of those areas in the county where there is expected to be an 
imbalance between supply and demand; and an examination of options that may be available 
to correct the localized imbalances. 
 
The principal author of Chapter One of this report is Planning and Management Consultants.  
The principal author of Chapter Two of this report is Adrian Visocky.   

                                                           
2  United States Environmental Protection Agency.  “Safe Drinking Water Act: Section 1429 Groundwater 

Report to Congress.  USEPA Office of Water, Washington D.C. October 1999. 
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CHAPTER ONE:  HISTORICAL AND PROJECTED WATER USE 

1.  LAND USE AND DEMOGRAPHIC TRENDS IN MCHENRY COUNTY 

Land use and demographic trends have a strong influence on water use in a given 
region.  Different land uses such as areas of industrial, commercial, or agricultural activity 
will clearly affect rates of water withdrawals.  Socioeconomic characteristics of a community 
also affect water use.  For example, an increasing population means that there are more 
people using water for things such as drinking, bathing and watering lawns.  Growing levels 
of employment result in more water used for industrial processes and for use at businesses 
such as offices and restaurants.  Increased affluence of the population will also impact water 
usage as cost becomes less important.  Information regarding land use and socioeconomic 
trends in the county provide an underpinning for developing future water-use projections. 
 
    1.1 Land Use in McHenry County 

McHenry County is approximately 389,834 acres (611 square miles) in area.  As 
shown in Table 1, agriculture is currently the most common land use in the county.3 
Agriculture is an important contributor to the local economy, and farmland is a valuable local 
resource.  Despite its predominance, farm acreage in the county has steadily decreased 
through time.  From 1969 through 1997, farmland in McHenry County dropped by about 
65,000 acres at an average rate of about 1 percent per year.  Much of the decline in recent 
years is the result of land being annexed by municipalities and villages and being converted 
from rural to urban uses.4  From about 1991 through 1997 alone, 18,625 acres of land were 
annexed to municipalities, and another 2,682 acres were converted from farm use to new 
development.5  
 

Single-family residential is the third largest land use after agricultural and natural 
areas and covers 7.5 percent (29,077 acres) of the county.  Multi-family acreage is minimal 
in comparison, 719 acres.  High-density residential development is mostly confined to 
municipalities where public sewer and water are available.  Lower density residential 
development, on lots of one-half acre or more, is scattered throughout the county.  
Transportation, Communication and Utilities account for 4.4 percent (17,124 acres) of 
acreage, while about 0.6 percent (2,323 acres) is occupied for Institutional uses such as 
schools and government buildings.  
 

                                                           
3  The McHenry County Planning Department publishes statistics for land-use acreage. See, “McHenry County 

Land Use Plan: Year 2010 Update.” 
 
4  Unless referenced otherwise, all statistics regarding agriculture in this report are those of the USDA’s 

National Agricultural Statistics Service. 
 
5  See, Paulson, J. “McHenry County, Illinois. Farmland at Risk” 1997. American Farmland Trust Center for 

Agriculture in the Environment. DeKalb, Illinois. CAE/WP97-11. November 1997. 
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About 1.4 percent (5,078 acres) of land use in the county is devoted to Commerce and 
Industry.  Most commercial and industrial areas are located in or near municipalities or along 
major railroads and highways.  Although existing commerce and industry represent a small 
percentage of total land in the county, there are more than 2,000 acres of vacant land in 
unincorporated areas zoned for commercial or industrial uses.  Much of this land is currently 
being farmed.  Earth extraction accounts for 0.9 percent (3,572 acres) of land use.  Mining 
activities are largely concentrated in the southeast, northeast and southwest parts of the 
county. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 1 

 
Land Use in McHenry County (acres, 1991) 

 
 Acres Distribution (%) 

Agriculture 228,860 058.7% 
Natural Areas 068,997 017.7% 
Single-Family 029,077 007.5% 
Transportation, Communications and Utilities 017,124 004.4% 
Open Space 012,703 003.3% 
Vacant 008,888 002.3% 
Farmstead 006,741 001.7% 
Water 005,752 001.5% 
Earth Extraction 003,572 000.9% 
Commercial 003,049 000.8% 
Institutional 002,323 000.6% 
Industrial 002,029 000.5% 
Multi-Family 000,719 000.2% 
Total 389,834 100.0% 

 
    1.2 Demographic Trends in McHenry County 

As shown in Table 2 and Figure 1, levels of population, households, and employment 
in the county have risen rapidly in recent years, and growth trends are expected to continue. 
From 1990 to 2000, McHenry County gained over 76,836 persons at an average annual rate 
of 3.6 percent.  In comparison, population in the State of Illinois grew at a rate of only 0.08 
percent6.  Projections of the Chicago Metropolitan Agency for Planning (formerly the 
Northeastern Illinois Planning Commission (NIPC)) indicate that the county’s population 
                                                           
6  A good transportation system has facilitated population growth in the county.  Interstate 90 provides easy 

access to Chicago and the northwest suburbs around O’Hare International Airport for people living in the 
southern part of the county.  Union Pacific provides commuter train service from Harvard, Woodstock, 
Crystal Lake, Cary, Fox River Grove and McHenry to Chicago. 
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will reach 340,000 in 2020, and 450,000 in 20307.  Growth in the number of households in 
the county has kept pace with increases in population.  From 1990 to 2000, the number of 
households has grown by about 26,500.  Forecasts indicate that households will increase 
from 89,403 in the year 2000 to 123,500 in 2020 and 155,100 in 2030. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 2 

 
Historical and Projected Levels of Population, Employment and Households  

McHenry County (1990 – 2030) 
Source: 2020 and 2030 projections are those of the Northeastern Illinois Planning Commission. Year 2000 data 

are those of the U.S. Census. 
 

 1990 2000 2020 2030 

Average Annual 
Growth Rate (%) 

(1990-2030) 
Population 183,241 260,077 339,782 449,823 2.7 
Households 062,940 089,403 123,477 155,108 2.7 
Employment 065,526 105,118 096,389 167,765 2.9 

 
 
 

                                                           
7  NIPC has published two alternative demographic forecast scenarios-the “SSA” alternative and the “ORD” 

alternative.  The SSA alternative refers to the proposed construction of a south suburban airport near 
Peotone in Will County.  The ORD alternative assumes that existing airports will meet current and future 
demand.  Projections of employment, households and population in McHenry County differ somewhat under 
each scenario.  Water-use projections presented in subsequent sections of this report vary slightly depending 
upon which alternative forecast serves as the driver for the water-use forecasting model. Water use forecasts 
are presented for both the ORD and SSA alternative in Section 4.  However, for current discussion purposes, 
forecasts presented refer to the SSA alternative. 
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County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
FIGURE 1 

 
Historical and Projected Levels of Employment, Households and Population  

McHenry County (1990-2030) 
Source:  Northeastern Illinois Planning Commission 
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Table 3 displays estimates of population, levels of employment and number of 
households for political townships in McHenry County for 2000 and 2030.  Much of the 
rapid growth that has taken place in recent years has occurred in the southeast quadrant of the 
county.  This area includes the townships of Algonquin, Grafton, Nunda, and McHenry, 
which in turn contain larger incorporated areas such as Algonquin, Cary, Crystal Lake, Fox 
River Grove, Huntley, Island Lake, Lake in the Hills, McHenry and Woodstock.  Growth in 
these areas is expected to continue.  As an example, between 2000 and 2030, the number of 
people living in Grafton Township is expected to grow by more than 35,000-an increase of 
over 130 percent.  Employment in Grafton Township is forecasted to grow by approximately 
5,000 workers for an increase of about 163 percent over the forecast horizon. 
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County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 3 

 
Historical and Projected Levels of Population, Households and Employment  

by Political Townships McHenry County (2000-2030) 
AAGR = Average Annual Growth Rate. Source:  Northeastern Illinois Planning Commission 

 
 Population Households Employment 

Township 2000 2030 
AAGR*
00-2030 2000 2030 

AAGR 
00-

2030 2000 2030 

AAGR 
00-

2030 
   (%)   (%)   (%) 
Alden 01,534 07,280 5.3 00,548 02,468 5.1 00,000 00,005 N/A 
Algonquin 86,217 98,270 0.4 29,448 34,734 0.6 36,730 50,841 01.1 
Burton 03,997 10,909 3.4 01,298 03,849 3.7 00,035 01,077 12.1 
Chemung 08,761 12,618 1.2 02,978 04,256 1.2 03,422 05,804 01.8 
Coral 03,020 08,775 3.6 01,022 02,989 3.6 00,315 02,023 06.4 
Dorr 18,157 26,304 1.2 06,703 09,451 1.2 18,047 27,980 01.5 
Dunham 02,375 04,363 2.0 00,698 01,315 2.1 00,616 00,850 01.1 
Grafton 27,547 64,060 2.9 08,815 20,954 2.9 03,314 08,717 03.3 
Greenwood 10,677 19,768 2.1 03,560 06,729 2.1 00,525 03,892 06.9 
Hartland 02,063 04,799 2.9 00,691 01,548 2.7 00,000 00,000 N/A 
Hebron 02,166 05,407 3.1 00,801 02,006 3.1 01,349 01,455 00.3 
McHenry 41,740 76,919 2.1 15,086 27,204 2.0 15,846 24,757 01.5 
Marengo 07,239 10,080 1.1 02,657 03,553 1.0 06,226 07,042 00.4 
Nunda 35,104 61,129 1.9 11,917 21,275 2.0 15,742 24,222 01.4 
Richmond 04,934 27,347 5.9 01,642 09,069 5.9 02,645 08,640 04.0 
Riley 01,811 05,073 3.5 00,640 01,582 3.1 00,121 00,120 00.0 
Seneca 02,733 06,722 3.0 00,898 02,127 2.9 00,185 00,343 02.1 
 

The township of Chemung in the northwest quadrant of the county, Richmond/Burton 
in the northeast corner and Riley in the southwest are also projected to experience very high 
levels of growth.  Table 4 shows the same projections based on municipal boundaries. 
 

Economic conditions in the county are indicative of strong regional growth and 
development.8  In 1999, McHenry County had a total personal income (TPI) of $8,855 
million.9  This TPI ranked sixth in the state and accounted for 2.1 percent of the state total.  
In 1991, TPI in McHenry County was $4,232 million and ranked ninth in Illinois.  The 
average annual growth rate of TPI over the past ten years was 7.7 percent.  The average 
annual growth rate for the state was 5.3 percent and for the nation was 5.5 percent. In 2001 
net earnings accounted for 77.1 percent of TPI (compared with 75.9 in 1991); dividends, 

                                                           
8  Source: U.S. Bureau of Economic Analysis 
 
9  Total personal income includes the earnings (wages and salaries, other labor income and proprietor’s 

income); dividends, interest, rent and transfer payments received by McHenry County residents. 
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interest, and rent were 15.6 percent (compared with 16.5 in 1991); and transfer payments 
were 7.3 percent (compared with 7.7 in 1991). From 2000 to 2001 net earnings increased 6.7 
percent; dividends, interest, and rent increased 2.7 percent; and transfer payments increased 
on average 12.6 percent. From 1991 to 2001 net earnings increased on average 7.8 percent 
each year; dividends, interest, and rent increased on average 7.1 percent; and transfer 
payments increased on average 7.1 percent.   
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 4 

 
Historical and Projected Levels of Population, Households and Employment by 

Municipality McHenry County (2000-2030) 
Source:  Northeastern Illinois Planning Commission 

 
 Population Households Employment 
 
 
Municipality  

 
 

2000 

 
 

2030 

AAGR 
00-2030 

(%) 

 
 

2000 

 
 

2030 

AAGR 
00-2030 

(%) 

 
 

2000 

 
 

2030 

AAGR 
00-2030 

(%) 
Algonquin 23,276 41,333 1.93 07,706 13,275 1.83 05,392 16,359 03.77 
Barrington Hills 03,915 05,060 0.86 01,381 01,777 0.84 00,682 00,903 00.94 
Bull Valley 00,726 02,435 4.12 00,268 00,797 3.70 00,090 00,515 06.01 
Cary 15,531 22,036 1.17 04,962 07,513 1.39 06,432 09,087 01.16 
Crystal Lake 38,000 44,363 0.52 13,070 15,573 0.59 25,549 37,161 01.26 
Fox Lake 09,178 12,589 1.06 04,046 05,459 1.00 01,432 02,469 01.83 
Fox River Grove 04,862 05,542 0.44 01,677 02,045 0.66 00,991 01,286 00.87 
Greenwood 00,244 03,289 9.06 00,084 01,243 9.40 00,039 01,197 12.13 
Harvard 07,996 15,247 2.17 02,610 04,996 2.19 02,528 05,298 02.50 
Hebron 01,038 02,074 2.33 00,390 00,803 2.44 00,268 00,717 03.33 
Holiday Hills 00,831 01,053 0.79 00,280 00,358 0.82 00,020 00,073 04.45 
Huntley 05,730 44,435 7.07 02,324 16,076 6.66 02,183 09,876 05.16 
Island Lake 08,153 13,557 1.71 02,837 04,969 1.89 00,503 01,719 04.18 
Johnsburg 05,391 23,024 4.96 01,760 07,691 5.04 01,340 06,780 05.55 
Lake In The Hills 23,152 30,532 0.93 07,652 09,932 0.87 03,071 11,299 04.44 
Lakemoor 02,788 23,055 7.30 01,014 07,378 6.84 00,662 04,203 06.36 
Lakewood 02,337 05,922 3.15 00,815 02,656 4.02 00,068 01,631 11.19 
McCullom Lake 01,038 01,997 2.20 00,382 00,729 2.18 00,035 00,064 02.07 
McHenry 21,501 48,502 2.75 07,872 17,629 2.72 15,340 26,911 01.89 
Marengo 06,355 18,213 3.57 02,387 05,985 3.11 05,642 07,927 01.14 
Oakwood Hills 02,194 04,263 2.24 00,719 01,467 2.40 00,002 00,108 14.78 
Prairie Grove 00,960 12,076 8.81 00,303 04,031 9.01 00,349 01,371 04.66 
Richmond 01,091 15,059 9.14 00,415 04,335 8.13 00,640 03,529 05.86 
Ringwood 00,471 01,890 4.74 00,171 00,702 4.82 00,230 01,239 05.77 
Spring Grove 03,880 18,523 5.35 01,166 06,879 6.10 00,812 04,806 06.11 
Trout Valley 00,599 00,667 0.36 00,197 00,263 0.61 00,263 00,278 00.19 
Union 00,576 01,254 2.63 00,204 00,471 2.82 00,000 00,519 NA 
Wonder Lake 01,345 02,715 2.37 00,445 00,998 2.73 00,050 00,064 00.84 
Woodstock 20,151 30,522 1.39 07,273 10,832 1.34 14,945 21,568 01.23 



1-7 

Report 2 - Groundwater Resources Information For Planning 001139 – 11/06 

Earnings of persons employed in McHenry increased from $1,837 million in 1991 to 
$3,708 million in 2001, an increase of over a 100 percent. The average annual growth rate 
from the 1991 estimate to the 2001 estimate was 7.3 percent. The average annual growth rate 
for the state was 5.4 percent and for the nation was 5.6 percent. 
 

Levels of per capita income are excellent indicators of overall wealth in a given 
region. In 2001 McHenry had a per capita personal income (PCPI) of $32,874, which ranked 
4th in the state and was 100 percent of the state average, $32,990, and 108 percent of the 
national average, $30,413. In 1991 the PCPI of McHenry was $21,885 and ranked fourth in 
the state.  While nominal PCPI is useful in demonstrating regional differences in economic 
conditions, it may not necessarily demonstrate an increase in economic wealth in real terms 
for a specific community.  Annual rates of monetary inflation can erode the purchasing 
power of money, and if inflation exceeds growth in nominal PCPI over a given period, real 
PCPI will decline.  Thus, real PCPI is a more accurate gauge of regional prosperity.  Figure 2 
displays changes in real PCPI in McHenry County from 1970 to 1999.  In 1970, real PCPI 
was almost $4,700.  In 1999, it had increased to approximately $9,000 per year when 
measured in constant 1970 dollars.  Although the county experienced periodic dips in real 
PCPI from 1970 through 1999, the long-term trend has been positive, increasing an average 
rate of about $62 per year. 
 

Trends in local housing markets demonstrate increasing prosperity in the county.  
Table 5 summarizes changes in the number of houses in the county according to value from 
1990 through 1999.  There has been a strong trend toward higher value housing.  For 
example, in 1990 houses valued between $100,000 and $149,000 comprised 35 percent of 
total housing units.  In 1999, they made up 46 percent for an increase of 11 percent.  As a 
percentage of total housing units, houses worth more than $149,000 grew as well.   
 
    1.3 McHenry County 2020 Unified Plan 

McHenry County prepared a land use plan describing the long range vision and 
direction for future land use in 2020.  The intent of this plan is to influence the planning done 
by municipalities to create a better overall plan on a county level. 
 

The Unified Plan endorses the population projections made by CMAP (NIPC).  
Therefore, although the location of development could be affected if this plan is implemented 
by the municipalities, the county’s water consumption will not be significantly affected in 
terms of total quantity.  What may be impacted is where the water consumption increases 
will occur.  The intent of the unified plan is to contain residential growth within a smaller 
area.  If this occurs, there will be greater demands within a smaller area. 
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County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
FIGURE 2 

 
Real Per-Capita Personal Income, McHenry County (1970-1999) 

Source: Based on data from the U.S. Bureau of Economic Analysis 
 

Trend = 62.399x + 5026.5
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TABLE 5 

 
Number and Value of Owner-Occupied Housing Units, McHenry County (1990-1999) 

Source:  U.S. Census Bureau.   na = not applicable. 
 

 

 
 

1990 

 
 

1999 

 
Distribution 

1990 (%) 

 
Distribution 

1999 (%) 

Change 
in 

number 

Change in 
Distribution 

(%) 
$15,000 and Under 00,027 00,039 <000.1% 00<0.1%  12 0-0.0% 
$15,000-$19,999 00,021 00,037 00<0.1% 00<0.1%  16 0-0.0% 
$20,000-$24,999 00,082 00,098 <000.2% <000.1%  16 0-0.1% 
$25,000-$29,999 00,074 00,053 <000.2% <000.1%  -21 0-0.1% 
$30,000-$34,999 00,146 00,120 <000.3% <000.1%  -26 0-0.2% 
$35,000-$39,999 00,175 00,129 <000.4% <000.2%  -46 0-0.2% 
$40,000-$44,999 00,319 00,284 <000.7% <000.4%  -35 0-0.4% 
$45,000-$49,999 00,327 00,302 <000.7% <000.4%  -25 0-0.4% 
$50,000-$59,999 01,487 01,143 <003.3% <001.4%  -344 0-1.9% 
$60,000-$74,999 04,277 04,203 <009.6% 00<5.2%  -74 0-4.4% 
$75,000-$99,999 11,524 17,042 <025.8% <021.1%  5518 0-4.7% 
$100,000-$149,999 15,537 36,889 <034.8% <045.6%  21352 -10.9% 
> $149,000 10,683 20,505 <023.9% <025.4%  9822 -01.5% 
Total 44,679 80,844 <100.0% <100.0%  36,165 na 
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2.  WATER-USE TRENDS IN MCHENRY COUNTY 

Several data sources provided information regarding historical water-use relationships 
and patterns, the most important of which are data from the Illinois State Water Survey 
(ISWS), and sample survey data from municipal water utilities in McHenry County.  ISWS 
data were included given their consistency over a fairly long period (1985-1995).  Prior to 
discussing trends in water use some essential definitions regarding different classes of water 
uses are warranted.10 
 

1. Agricultural water use is for crop production including horticultural crops and 
livestock.  Total annual irrigation water use can vary depending on many 
factors including climate, commodity prices, production costs, cost efficiency 
of irrigation and changes in irrigation technology.  Livestock water use 
includes water used to raise cattle, sheep, goats, hogs, and poultry.  Other 
livestock water uses include: (1) evaporation from stock ponds; (2) dairy 
sanitation, including utensil cleaning, parlor wash-down and cow washing; (3) 
cleaning and waste-disposal systems; (4) cooling of an animal or a product; 
(5) processing animal products; and (6) incidental water losses. 

 
2. Commercial water use includes water used by commercial facilities such as 

hotels, motels, restaurants, office buildings, government and military 
facilities, hospitals, educational institutions, and retail sales stores.  Specific 
uses of water include things such as toilet flushing, air conditioning, washing 
floors and other surfaces, fountains and lawn watering. 

 
3. Domestic/Residential water use includes water for household purposes such as 

drinking, food preparation, bathing, washing clothes (and bedding) and dishes, 
flushing toilets, car washing, and watering lawns and gardens.  Households 
include single and multi-family dwellings, such as apartments, and 
condominiums.  Domestic water users can be supplied by public water 
systems (i.e., municipal water utilities) or they may have their own private 
systems using wells. 

 
4. Industrial water use includes water used to manufacture products such as 

steel, chemical, and paper, as well as water used in petroleum and metals 
refining.  Industrial water use includes water used as process and production 
water, boiler feed, air conditioning, cooling, sanitation, washing, transport of 
materials, and steam generation for internal use.  It does not include power 
generation for sale to other users, mining of minerals, or the extraction of 
crude petroleum and gases, which are included in other water-use categories. 

                                                           
10 Definitions are based on those of U.S. Geologic Survey. For a more detailed discussion see, “National 

Handbook of Recommended Methods for Water Data Acquisition”. Chapter 11. The U.S. Geologic Survey, 
1992. 
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Industrial users may rely on a public water supply, or may operate their own 
withdrawal systems.  

 
5. Public water supply refers to water withdrawn by public and private water 

suppliers and delivered to domestic, commercial, industrial users, and on 
occasion, agriculture.  A public water supply is a publicly or privately owned 
water system that provides water to at least 25 people or has a minimum of 15 
service connections.  Examples of public water supply systems include those 
that serve cities and towns, apartment complexes, and large mobile home 
parks.  Distribution includes deliveries to (1) other water suppliers 
(wholesale); (2) domestic, commercial, industrial, mining, and agricultural 
users (retail); (3) public use, such as in municipal buildings and parks or for 
street washing, fire fighting, and hydrant and system flushing. 

 
6. Unaccounted water is non-billed water or is the result of leaks, unauthorized 

use, or inaccurate meters. 
 
    2.1 Domestic, Industrial and Commercial Use 

Table 6 presents data collected by the ISWS for McHenry County groundwater 
withdrawals for public and self-supplied commercial, industrial and domestic uses.  Over the 
period analyzed, ISWS data demonstrate a clear trend toward increasing groundwater 
withdrawals in the county.  According to the ISWS, in 1985 groundwater withdrawals for 
these groups totaled 23.32 million gallons per day (mgd).  In 1995, withdrawals increased to 
almost 26.13 mgd at an average annual rate 2.3 percent.  Total domestic withdrawals 
increased from 15.14 mgd to 20.23 mgd.  Publicly supplied domestic withdrawals increased 
at substantially higher rates than for self-supplied users-3.2 percent per annum versus 2.5 
percent.  Total industrial use increased from about 2.90 mgd in 1985 to 3.58 mgd in 1995.  
Public and self-supplied industrial use increased at roughly the same rates.  Publicly supplied 
commercial use declined slightly over the period, while self-supplied commercial use 
increased at a rate of about 2.9 percent per year. 
 

The overall distribution of water use has shifted toward domestic uses.  In 1985 
domestic use accounted for 67 percent, while in 1995 it comprised 77 percent.  Industrial use 
declined from 23 to 14 percent and commercial use dropped from 7 to 4 percent. 
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County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 6 

 
Historical Water Use in McHenry County by Sector  

(1985-1995, mgd) 
Source: Illinois State Water Survey.  Withdrawals include water from all aquifers in the county. 

 
 Average Daily Use Distribution 

 1985 1990 1995 

% Ave. 
Annual 
Growth 

1985 
(%) 

1990 
(%) 

1995 
(%) 

Change 
1985-
1995 
(%) 

County Population 167,569 183,241 224,680 3.0 100 100 100 0 
Total Production 20.87 23.95 26.13 2.3 100 100 100 0 
Domestic (Public Supplied) 8.66 9.36 11.92 3.2 39 39 46 7 
Population Served (Public Supplied) 96,740 110,680 132,400 3.2 58 60 59 1 
Domestic (Self Supplied) 6.48 6.65 8.31 2.5 28 28 32 4 
Population Served (Self Supplied) 67,770 72,560 92,280 3.1 40 40 41 1 
Total Domestic 15.14 16.01 20.23 2.9 67 67 77 10 
         
Commercial (Public Supplied) 1.00 1.44 0.91 -0.9 6 6 3 -3 
Commercial (Self Supplied) 0.12 0.34 0.16 2.9 1 1 1 0 
Total Commercial 1.12 1.78 1.07 -0.5 7 7 4 -3 
         
Industrial (Public Supplied) 0.84 3.07 1.03 2.1 13 13 4 -9 
Industrial (Self Supplied) 2.06 2.44 2.55 2.2 10 10 10 0 
Total Industrial 2.90 5.51 3.58 2.1 23 23 14 -9 
         
Unaccounted (Public Supplies) 1.71 0.65 1.25 -3.1 3 3 5 2 
 

A survey conducted to obtain water production data from municipal water utilities in 
the county provided the primary source from which water use projections were developed.11 
The following utilities provided data: Cary, Crystal Lake, Fox River Grove, Hebron, 
Huntley, Island Lake, Lake in the Hills, Lakewood, Marengo, McHenry and Woodstock. In 
2001, reported average daily water production from these communities amounted to about 
17.3 mgd, which includes water produced by these utilities for industrial, commercial and 
domestic purposes.  As shown in Table 7 and Figure 3, the largest water producers in the 
county are Crystal Lake, Woodstock, Cary, and McHenry.  Many of these utilities reported 
substantial increases in water production through time.  For example, from 1990 through 
2001 average daily production at the Crystal Lake facility increased by 50 percent (1.16 
mgd).  Production at Lake in the Hills increased by about 340 percent (1.89 mgd) from 1990 
to 2001, and withdrawals by Island Lake over the same period increased by 423 percent (0.55 
mgd). 

                                                           
11  Appendix D contains raw survey data. 
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Data in Table 7 does not include self-supplied households and businesses using 
private wells.12  The total of 17.27 mgd drawn from the sample in the year 2001 represents 
only a portion of total water withdrawals in the county.  As stated previously, in 1995 ISWS 
figures for self-supplied industrial, commercial and domestic were 2.55, 0.16 and 8.31 mgd, 
respectively, for a total of about 11.00 mgd.  Thus, in 2001 total commercial, industrial and 
domestic water use in McHenry County probably runs in the range of 28 to 30 mgd. Note 
that this does not include water withdrawals for irrigation and livestock. 
 

Table 8 and Figure 3 present a sample of annual water production data for municipal 
utilities allocated by sector.  In Woodstock, domestic uses accounted for 42 percent of water 
distribution, commercial comprised 15 percent and industrial made up 12 percent.  In Crystal 
Lake and Huntley, the distributions were similar.  On average, domestic uses accounted for 
about 90 percent of water production in Island Lake.  Prior to 1994, domestic use comprised 
all water production by Island Lake.  Since then, commercial development has taken place 
and in 2000, commercial use accounted for 5 percent of production. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 7 

 
Average Daily Production by Surveyed Municipal Water Utilities  

McHenry County (1990-2001, mgd) 
Source:  Study survey data 

 

Utility  1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Average 
for 

reported 
data 

Cary - - - - - - - 1.57 1.61 1.61 1.61 1.73 1.63 
Crystal Lake 3.28 3.71 3.58 3.16 3.63 4.21 4.16 4.44 4.62 4.83 4.81 4.94 4.11 
Fox River Grove - - - - - - - - 0.36 0.39 0.39 0.40 0.39 
Hebron - - - - - - - - - - 0.11 0.11 0.11 
Huntley - - - - - - - 0.51 0.55 0.80 0.95 1.17 0.80 
Island Lake  0.13 0.23 0.28 0.30 0.36 0.63 0.61 0.64 0.65 0.67 0.68 0.69 0.47 
Lake in the Hills 0.56 0.68 0.79 1.06 1.25 1.49 1.72 1.81 2.03 2.21 2.45 2.58 1.48 
Lakewood - - - - - 0.08 0.08 0.10 0.13 0.15 0.14 0.15 0.12 
Marengo - - - - - - - 0.57 0.62 0.68 0.74 0.69 0.66 
McHenry - - - - - 1.75 1.84 1.90 2.01 2.02 2.16 2.21 1.98 
Woodstock - - - - - 2.45 2.39 2.42 2.34 2.32 2.44 2.60 2.42 
 
 

                                                           
12  According to the 1990 Census, about 63 percent of households in McHenry County are connected to public 

water supplies.  The remaining 37 percent have drilled (35 percent) or dug (2 percent) wells. 
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FIGURE 3 

 
Average Water Production for Municipal Water Utilities  

McHenry County (various time periods for each municipality, mgd) 
Source:  Based upon study survey data 
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    2.2 Agricultural Water Use 

As noted previously, agricultural water use includes water for crop irrigation and 
livestock.  PMCL calculated water use estimates for livestock and crop irrigation based upon 
the number of irrigated acres and livestock inventories in the county.  Table 9 displays 
historical livestock inventories from 1987 through 1997 and estimated water use per day for 
each type of animal.  To arrive at total average daily withdrawals for livestock inventories, 
daily water requirements per animal were multiplied by total inventories.  In 1997, average 
daily water use for livestock production amounted to 0.45 mgd.  From 1987 through 1997, 
average daily use amounted to 0.54 mgd. 
 

Figure 4 summarizes historical patterns of irrigated land use in the county.  According 
to the National Agricultural Statistics Service, in 1987 about 7,600 acres were under 
irrigation in McHenry County.  By 1992, this grew to about 9,500, and in 1997 the total 
dropped to 8,050 acres.  Corn accounts for about 30 percent of irrigated acreage, vegetables 
about 30 percent, nursery crops 30 percent and soybeans around 5 percent. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 9 

 
Historical Livestock Inventories and Estimated Water Use,  

McHenry County (1987-1997, mgd) 
Source: Inventories are those of the National Agricultural Statistics Service. Gallons per day per head of 
livestock are based on an approximation estimated by the Texas A&M Agricultural Extension Service. 

 

 1987 1992 1997 

Average Annual 
Growth (%) 
(1987-1997) 

Inventory     
Cattle and calves inventory 33,307 26,220 22,983 -3.6 
Milk cows 11,413 6,645 6,044 -6.2 
Beef cows 2,396 1,637 1,937 -2.1 
Hogs 32,064 50,540 33,065 0.3 
Sheep and lambs inventory 1,828 972 769 -8.3 
Broilers and other meat-type chickens sold 539 441 790 3.9 
Layers and pullets 5,834 5,625 3,264 -5.6 
Total 87,381 92,080 68,852 -2.4 
     
Water Use (gallons per day)     
Cattle and calves inventory 316,417 249,090 218,339 -3.6 
Milk cows 148,369 86,385 78,572 -6.2 
Beef cows 22,762 15,552 18,402 -2.1 
Hogs 128,256 202,160 132,260 0.3 
Sheep and lambs inventory 4,570 2,430 1,923 -8.3 
Broilers and other meat-type chickens sold 49 40 71 3.8 
Layers and pullets 525 506 294 -5.6 
Total (millions of gallons per day) 0.62 0.56 0.45 -3.2 
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FIGURE 4 

 
Number of Irrigated Acres, McHenry County (1987-1997) 

Source: USDA Agricultural Statistics Service 
 

 
The number of irrigated acres and an estimated per-acre application rate form the 

basis for estimating irrigation water use in the county.  Annual application rates per acre were 
calculated by multiplying the total number of irrigated acres in Illinois by the total number of 
gallons applied.13  Specifically, this figure amounted to 225,000 irrigated acres multiplied by 
.6 acre-feet per acre for a total of 195,510 gallons per acre per year.  To arrive at an average 
annual daily use, 195,510 was multiplied by the irrigated acres in McHenry County and 
divided by 365. As shown in Table 10, estimated irrigation water use in the county amounts 
to 4.71mgd.  

                                                           
13  The figure for total number of irrigated acres is that of the Illinois State Water Survey, 1995. 
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Unlike other areas of the nation such as the desert southwest, irrigation in Illinois is 
seasonal and generally does not occur year round.  Thus, an average annual daily amount 
serves only as an accounting mechanism.  For illustration purposes, average seasonal daily 
values were estimated (see Table 10).  In Illinois, irrigation wells are used primarily in June 
through September.  Figure 5 displays the average distribution of withdrawals from irrigation 
wells operated and monitored by the Imperial Valley Water Authority in Tazewell County, 
Illinois.  On average, about 11 percent of water is applied in June, 36 percent in July, 37 
percent in August and 16 percent in September.  It is assumed that irrigation in McHenry 
County follows the same pattern. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 10 

 
Estimated Average Daily Water Use for Irrigation, McHenry County 

Source: Based on data from the Imperial Valley Water Authority, USDA and the USDA’s 1994 Farm and Ranch Survey 
Data. Annual average for daily use is calculated for accounting purposes. Seasonal average use reflects true average values 

for the growing season. 1 acre-foot = 325,850.6 gallons 
 

Acres irrigated in Illinois (1994 data) 252,000 
Annual acre-feet per acre in Illinois (1994 data) 0.6 
Annual gallons per acre in Illinois (1994 data) 195,510 
Irrigated Acres, McHenry County (1997 data) 8,801 
Total Annual Withdrawals, McHenry County (mg) 1,720.69 
Estimated Average Daily Withdrawals (mgd)  4.71  
     

June July August September Estimated average rate adjusted for growing season 
(gallons per acre daily) 735 2,386 2,432 1,061 
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County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
FIGURE 5 

 
Estimated Seasonal Patterns of Irrigation Water Withdrawals McHenry County 

Source: Based on data from the USDA and the Imperial Valley Water Authority 
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3.  MCHENRY COUNTY WATER USE MODEL 

Contemporary approaches to forecasting water demand normally involve the 
development of water use models that seek to explain the variation in total water use by 
households, businesses, industries and other users of water.  More sophisticated analyses 
combine survey information regarding water consumer characteristics with environmental 
and socioeconomic variables such as weather, prices, income, employment and other 
information to model water use and production (i.e., water withdrawal, treatment and 
distribution) within a multivariate framework. 
 

It is important, at this juncture, to explain the difference in water-use models and 
water-use projections.  Water-use models estimate average water use per day per a specific 
unit - usually housing units - for a given month.  Water-use models are generated based on 
observed historical data.  Water-use projections, on the other hand, are estimates of total 
water use for a given geographic area in the future.  Projections utilize the parameters 
calculated by the water model to predict future use per housing unit based on expected 
changes in factors such as income, population and commercial development.  Future average 
use per household is then multiplied by expected changes in the total number of households 
to arrive at total monthly water use in the future for an entire area such as a county or water 
district. 
 

Multiple regression is often used to estimate water-use models.  Regression analysis 
involves estimating a direct and quantifiable numeric relationship between a variable of 
interest (the dependent variable) and a set of independent variables that are hypothesized to 
affect or explain changes in the variable of interest.  In regression analysis, a dependent 
variable such as water use per household is “regressed” on a set of independent variables 
such as weather and per capita income.  Regression analysis generates numerical estimates of 
parameters that show how changes in independent variables such as weather or income can 
affect dependent variables such as water use. 
 
    3.1 General Linear Regression Model 

General linear regression models may be expressed as: 
 

titimm
m

Oti XY ,,,, εββ ++= Σ  Equation 1 

where 
Y = the dependent variable of interest (e.g., water use) 
X = the mth explanatory or independent variable 
  (e.g., household size, rainfall) 
ß0 = an estimated model intercept term 
ßm = estimated model parameters that measure the relationship 

between Y and a set of m explanatory variables, X 
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ε = a random error term that denotes the difference between 
actual Y, and Y as estimated from the model 

i = index for each variable (i=1,2,…, n; where n denotes the 
number of cross sections present in any particular end-use 
model)14 

t = index for logging period (t=1,2,…n) 
 

Observations on Y and the independent X’s are assembled to estimate the regression 
equation.  Generally, regression models select values for ß0 and ßm that best explain changes 
in Y, or in statistical terms those estimates of ß0 and ßm that minimize the sum of squared 
errors - also known as ordinary least squares (OLS) regression.  Oftentimes, the regression 
relationship uses natural logarithmic transformations of data such that Equation 1 can be 
written as: 
 

titimm
m

Oti XY ,,,, lnln εββ ++= Σ  Equation 2 

Where the ln denotes the natural logarithmic transformation.  Upon estimating this 
type of transformed equation, the relationship would retain the following mathematical form 
after it is re-transformed from the logarithmic to raw scale: 
 

mO
tim

m
ti XeY ββ

,,, Π=    Equation 3 

If some variables are not transformed in this type of formulation, then the model is 
said to be estimated in log-partial-log form, in which transformed variables and their 
estimated coefficients become part of the exponent of the base of the natural logarithm, e, 
where the index u in Equation 4 denotes the set of untransformed variables: 
 

m
u

u
O

tim
m

X

ti XeY β
ββ

,,, Π
Σ

=
+

  Equation 4 

In the log-transformed model, the estimated exponents, m, can be interpreted directly 
as elasticities.  Estimating in logarithmic form allows model parameters to be expressed as 
elasticities. Elasticity measures percent changes rather than absolute changes.  For example, 
an estimated parameter (sometimes called a coefficient) for a variable that measures income 
such as per capita income might be 0.5, which implies that a 1.0 percent change in real PCPI 
in the county results in about a 0.5 percent increase water production. 
 

                                                           
14  Data can be time series data, which are data taken over a period of time such as years, months or days. 

Cross-sectional, on the other hand, are spatial data that vary only by classification (i.e., location). Data used 
in this analysis are “pooled” because they contain both cross-sectional and time series data. 
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    3.2 Water Use Model for McHenry County 

Variables included in water-use models for a given study area are highly dependent 
upon the amount, type and availability of water production, socioeconomic and weather 
related data.  The optimal approach is to have water production data that is disaggregated by 
sector (i.e., residential, industrial and commercial) over a period. On a regional level such as 
a county or watershed, consistent and complete disaggregate data are not always available 
over a long time period.  Data collected from municipal utilities in this study included 
disaggregated data; however, these data were limited and consisted of a relatively small 
sample size (175 observations). On the other hand, most utilities that provided data did give 
sufficient aggregate monthly water production, which is a relatively large data set (680 
observations). 
 

Sample size is extremely important when using econometric/statistical models to 
estimate water demand. Larger samples give more reliable results. Thus, for this study there 
is a trade-off between sample size and the desire to develop a water-use model based on 
disaggregated data. In the interest of statistical reliability, it was decided to use aggregate 
monthly water production as the dependent variable for the McHenry County water use 
model. Thus, while it is generally referred to as a water-use model, the McHenry County 
model is actually a water-production model. 
 

After analyzing variance among collected data, independent socioeconomic and 
weather variables were selected based on the amount of variance explained in utility water 
production on a temporal (i.e., time) and spatial (i.e., location) basis.15  Weather variables 
were included and tested in the model data set to determine relationships between weather 
and water use. Weather variables were calculated from historical weather data (January 1951 
to January 2001) obtained from the Rockford and Marengo National Weather Service 
stations in Illinois. The effects of temperature and rainfall on water production are modeled 
as deviations from long-term average/normal values. For example, if rainfall in a given 
month is greater than the long-term average, one would expect water use to decline relative 
to the normal pattern. These so called “departure” variables are typically measured in 
logarithmic form and are defined as follows: 
 

 Logarithmic departure from normal average maximum daily temperature is 
the natural log of observed average maximum daily temperature for the month 
minus the average of natural log values for that month. 

 
 Logarithmic departure from normal monthly precipitation is the natural log of 

observed precipitation for the month (plus 1) minus the average of natural log 
values (plus 1) for that month. (A value of one is added to all monthly values 
to avoid the log of zero). 

                                                           
15  Water production and socioeconomic data used in the model can be found in Appendix A, while associated 

weather data are in Appendix B. 
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Socioeconomic variables included employment per capita, average persons per 
household and real PCPI. Where possible, values for each socioeconomic variable were 
collected for the municipality served by each utility. PCPI for each municipality was 
obtained from the Bureau of Economic Analysis (BEA) for the year 1990.16  Data on a 
county level are available through 2000. PCPI values for each municipality through 2001 
were extrapolated using the average annual growth rate for actual real PCPI data for the 
entire county. The average number of persons per household is the ratio of population to 
households in each municipality. Housing data for municipalities are only available for 1990 
and 2000. Interim years are linear interpolations. Employment per capita is the ratio of 
employment and population. Consistent employment data are available for 1990 only. 
Employment for interim years was estimated using projected growth rates for employment in 
each municipality through 2030. These growth rates were calculated using NIPC 
demographic projections. 
 

The specific water use model developed for McHenry County is as follows: 
 

( ) ( ) ( ) ( ) ( ) iimximxixixixmiOim TRPIEq εββγγγααα ++++++++= lnlnln  Equation 5 

where, 
i = index representing utility  
m = index representing calendar months 
qi = average water production per household for utility i 
α0 = model intercept 
αi = constant term for municipal utility i 
αm = constant term associated with month m 
βX = elasticity of weather variable X 
γX = elasticity of socioeconomic variable X 
εI = random error term 

 
For a given utility i in month m, the model contains the following variables: 

 
Rim = deviation in rainfall from long-term averages 
Tim = deviation in average maximum daily temperatures from long-term 

averages and the following socioeconomic variables: 
Ii = per capita income in municipality served by utility i 
Ei = employment per capita in municipality served by utility i 
Pi = average number of persons per household in municipality served by utility 

i 
Variable parameters for location (αI) and month (αm) are binary variables (0 or 1). 

Select binary variables are omitted from the right hand side of the equation when estimating 
the regression to avoid a mathematical condition known as perfect multicollinarity, which 
makes a regression analysis impossible. 

                                                           
16  Later figures for municipalities were not available at the time of this calculation. 
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    3.3 Model Results and Interpretation 

Table 11 contains regression results for the McHenry County water use model. 
Overall, the model R-Square is .817, which means that location, month, weather variation, 
per capita income, employment per-capita and persons per household explain 82 percent of 
the variation in monthly water production for the sample data. The remaining 18 percent is 
unexplained or immeasurable variance. In regression analysis, a model that explains 82 
percent of variation in the dependent variable is generally considered to be a good model. 
 

The model contains a group of binary variables indicating a particular month. The 
coefficients show a common distinct seasonal trend in average water production. On average, 
July is the month with the highest production, while January is the lowest. As expected, 
water production is shown to increase with higher-than-normal temperatures and decrease 
with higher-than-normal precipitation and it is shown to increase as the number of persons in 
a household rises. The positive coefficient associated with real PCPI indicates that average 
monthly water production increases for utilities serving communities with higher levels of 
income. Similarly, the positive parameter associated with employment per capita suggests 
that water production is greater in communities with higher rates of employment. 
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4.  BASELINE WATER-USE FORECAST 

Forecasts were generated using the water-use model, its associated parameters and the 
IWR-MAIN Water Demand Management Suite™ developed and distributed by PMCL.17 
Parameters from the water-use model and county-level demographic forecasts were 
incorporated into IWR-MAIN to estimate future average water production per household. 
Forecasts presented are “baseline” projections. Baseline projections do not assume that 
conservation measures of any type have been implemented. Forecasts that incorporate 
conservation are discussed in Section 6. 
 
    4.1 Baseline Forecasting Model 

The water-forecasting model for McHenry County is as follows: 
 

As noted previously, forecasts are estimates of total water use for a given area in the 
future. There are two primary steps involved. First, parameters estimated by the water-use 
model described in Section 3 are used to project future average water-use per housing unit 
(qft) for selected years and months. In this case, average use per household was calculated for 
the years 2005, 2010, 2015 and 2020. Estimated average annual water-use per household is 
then multiplied by the projected number of households in the county for each forecast year 
(Nf) to arrive at total water use in the county (Qf). The average annual water-use per 

                                                           
17  IWR-MAIN, and its variants, have been used to manage water demand in major water utilities in both the 

eastern and western U.S. including but not limited to: Indianapolis Water Company, Phoenix Water and 
Wastewater Dept., Metropolitan Water District of Southern California, El Paso Water Utility, Las Vegas 
Valley Water District and the City of San Diego Water Utilities Department. 

ftfft
t

fft
t
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12
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,
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1
 Equation 6 

where, 

t = index representing calendar months 
f = index representing forecast year 
Qf = projected annual water production for the county in forecast 

year f 
Nf = projected number of households in the county in forecast year f 
Af = projected average annual agricultural water use in forecast 

year f 
qft = projected average water use per household per day estimated 

using model described in Section 3 and values of model 
variables in forecast year f 

dt = number of days in month. 
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household for 2020 was then multiplied by the projected number of households for 2030 to 
obtain the projected water use for 2030 assuming that usage will stabilize.  
 

Note that the forecasting model does not determine the projected number of 
households. Projections of households, employment and population are those of CMAP (see 
Table 12). CMAP does not publish forecasts of future per capita income. Real per capita 
income is assumed to grow at the historical average annual growth rate from 1990 through 
2000 (about 1.2 percent per annum). 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 12 

 
County-Level Demographic Projections 

Source: Population, employment and household projections are those of the Northeastern Illinois Planning Commission. Per 
capita income is a linear extrapolation based on historical rates of income growth in the county. The projections for 2030 

assume the construction of the south side airport. 
 

 2000 2005 2010 2015 2020 2030 
Population (SSA) 260,077 278,052 279,220 317,816 339,782 449,823
Population (ORD) 260,077 279,549 300,480 322,977 347,159 NA 
Households (SSA) 89,403 96,919 105,068 113,901 123,477 155,108
Households (ORD) 89,403 97,441 106,201 115,749 126,155 NA 
Average Persons Per Household (SSA) 2.81 2.87 2.66 2.79 2.75 2.90 
Average Persons Per Household (ORD) 2.81 2.87 2.83 2.79 2.75 NA 
Employment (SSA) 75,142 79,969 85,105 90,572 96,389 167,765
Employment (ORD) 79,747 87,197 95,342 104,247 113,984 NA 
Employment Per Capita (SSA) 0.288 0.288 0.305 0.285 0.284 0.373 
Employment Per Capita (ORD) 0.306 0.312 0.317 0.323 0.328 NA 
Real PCPI (constant 1990 dollars) $24,888 $26,342 $27,880 $29,509 $31,232 $35,188
 

Weather departure variables are incorporated into the model.  Departure variables 
used in water-use projections are the ratio of historical monthly values and the long-term 
averages both in logarithmic form.  For year 2000, actual values are used in IWR-MAIN. 
Thus, if a month was warmer or wetter than average the ratio would be greater than one, and 
if it were cooler or drier than average the ratio would be less than one. 
 

Agricultural water use is incorporated into the forecasting model as an additive 
component.  Year 2000 estimates for agriculture are based on calculations described in 
Section 2.2. It is assumed that agricultural use will decline over the forecast horizon at a rate 
equal to the historical decline in agricultural land use in the county (1 percent per year). 
 
    4.2 Model Results 

Figure 6 summarizes total baseline water-use forecasts for McHenry County. 
Forecasts presented are based on SSA demographic projections. As noted previously, SSA 
forecasts assume that a new regional airport will be built near Peotone in Will County. 
Water-use forecasts based on SSA employment and housing levels are probably the most 
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accurate given that the Peotone airport will likely be built.18  Projections based on the ORD 
alternative are presented in Appendix C. In year 2000, the model indicates that water 
production was about 34.6 mgd. By 2020, total water production is projected to increase to 
about 51.0 mgd and by 2030, it is projected to increase to about 67.5 mgd. 
 

Figure 7 displays projected water use disaggregated by sector based on historical 
average distributions from ISWS data and the study survey sample. Water allocation among 
commercial, industrial and domestic uses by sector is assumed to remain constant over the 
forecast horizon. However, agricultural water use as a percentage of the total is expected to 
decline through 2030. Domestic use in 2000 is estimated at 20.66 mgd and is expected to 
increase to about 43.6 mgd in 2030. Industrial use is forecast to grow from 3.08 mgd in 2000 
to 6.50 mgd in 2030, while commercial use is projected to rise from 2.20 mgd to 4.63 mgd 
over the forecast horizon. Agricultural use is expected to drop from 5.29 mgd to 3.86 mgd. 
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FIGURE 6 

 
Baseline Water-Use Projections,  

McHenry County (2000-2030, mgd) 
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18  According to the Daily Southern, in March of 2002, the State of Illinois completed the purchase of five acres 

for $280,000 in Will Township.  This represents the fourth purchase by IDOT.  About $2.4 million has been 
spent on the parcels, which total 286 acres.  The state has bought a total of 338 acres, at a cost of $4.6 
million, for the 24,000 acres targeted for a fully developed airport. 
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FIGURE 7 

 
Baseline Water-Use Projections by Sector, McHenry County (2000-2030, mgd) 
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Commercial 2.20 2.44 2.73 3.08 3.50 4.64

Industrial 3.08 3.42 3.83 4.31 4.91 6.49

Unaccounted 3.37 3.67 4.10 4.71 5.37 8.88

Agriculture 5.29 5.02 4.77 4.52 4.29 3.86

2000 2005 2010 2015 2020 2030

 
 

Tables 13, 14 and 15 present estimated historical water use and water-use forecasts by 
political townships.  To estimate township-level forecasts, county-level projections were 
allocated according to historical levels of population, employment and agricultural land use 
in each township.  Domestic water use was distributed based on population. Commercial and 
industrial uses were summed and distributed according to percentages of total employment. 
Agricultural water use in each township is based on 1990 levels of land zoned for agricultural 
purposes in that township. Forecasts for each township are based on respective employment 
and population projections. Agricultural water use is assumed to decline at the same rate as 
the county-level forecast – one percent per annum. Appendix C contains township-level 
forecasts for 2005, 2010 and 2015. 
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TABLE 13 

 
Estimated Water-Use by Political Township, McHenry County (2000, mgd) 

*Projections include water from all groundwater sources. 
 

 Domestic 

Commercial 
and 

Industrial Agriculture Unaccounted Total 
Alden 0.16 0.003 0.38 0.02 00.57 
Algonquin 06.49 1.63 0.42 1.05 09.60 
Burton 0.23 0.01 0.13 0.03 00.41 
Chemung 0.78 0.16 0.39 0.12 01.46 
Coral 0.27 0.06 0.44 0.04 00.82 
Dorr 1.72 0.79 0.32 0.33 03.16 
Dunham 0.21 0.11 0.35 0.04 00.71 
Grafton 1.08 0.25 0.36 0.17 01.86 
Greenwood 0.91 0.11 0.39 0.13 01.55 
Hartland 0.19 0.02 0.40 0.03 00.64 
Hebron 0.21 0.08 0.33 0.04 00.66 
McHenry 4.28 0.74 0.24 0.65 05.91 
Marengo 0.71 0.22 0.34 0.12 01.39 
Nunda 2.68 0.81 0.34 0.45 04.28 
Richmond 0.37 0.25 0.13 0.08 00.83 
Riley 0.17 0.00 0.18 0.02 00.37 
Seneca 0.23 0.01 0.15 0.03 00.43 
Total  20.69 5.27 5.29 3.37 34.63 
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TABLE 14 

 
Baseline Water-Use Projections by Political Township, McHenry County (2020, mgd) 

*Projections include water from all groundwater sources. 
 

 Domestic 

Commercial 
and 

Industrial Agriculture Unaccounted Total 
Alden 00.19 0.0030 0.31 0.03 00.53 
Algonquin 09.74 2.4350 0.34 1.58 14.10 
Burton 00.46 0.0190 0.11 0.06 00.65 
Chemung 02.46 0.4000 0.31 0.37 03.54 
Coral 00.36 0.0730 0.36 0.06 00.84 
Dorr 02.02 1.1060 0.26 0.41 03.79 
Dunham 00.22 0.1570 0.28 0.05 00.70 
Grafton 04.79 1.1250 0.30 0.77 06.98 
Greenwood 01.04 0.1590 0.32 0.15 01.67 
Hartland 00.22 0.0390 0.32 0.03 00.62 
Hebron 00.24 0.0840 0.27 0.04 00.63 
McHenry 04.89 0.8480 0.20 0.75 06.68 
Marengo 00.90 0.2750 0.28 0.15 01.60 
Nunda 04.08 1.2350 0.27 0.69 06.28 
Richmond 00.76 0.4250 0.11 0.15 01.44 
Riley 00.26 0.0070 0.15 0.03 00.45 
Seneca 00.30 0.0170 0.12 0.04 00.48 
Total  32.94 8.4092 4.29 5.37 51.00 
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TABLE 15 

 
Baseline Water-Use Projections by Political Township, McHenry County (2030, mgd) 

*Projections include water from all groundwater sources. 
 

 Domestic 

Commercial 
and 

Industrial Agriculture Unaccounted Total 
Alden 00.68 0.000 0.28 0.11 01.07 
Algonquin 09.40 3.373 0.30 2.07 15.14 
Burton 01.04 0.071 0.10 0.18 01.39 
Chemung 01.30 0.385 0.28 0.27 02.24 
Coral 00.83 0.134 0.32 0.16 01.44 
Dorr 02.77 1.856 0.23 0.75 05.60 
Dunham 00.38 0.056 0.25 0.07 00.76 
Grafton 06.10 0.578 0.27 1.08 08.03 
Greenwood 01.92 0.258 0.29 0.35 02.82 
Hartland 00.40 0.000 0.29 0.06 00.75 
Hebron 00.56 0.097 0.24 0.11 01.00 
McHenry 07.53 1.642 0.18 1.49 10.85 
Marengo 01.09 0.467 0.25 0.25 02.06 
Nunda 05.70 1.607 0.24 1.19 08.73 
Richmond 02.79 0.573 0.10 0.55 04.01 
Riley 00.51 0.008 0.14 0.08 00.74 
Seneca 00.60 0.023 0.10 0.10 00.83 
Total  43.60 11.13 3.86 8.87 67.46 
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Demographic projections estimated by NIPC provide the basis for water use 
forecasts.  Although NIPC projections were available for 2030 at the time of preparation of 
this report, due to time constraints, detailed projections were not calculated. Per-capita water 
use estimates from 2020 and population projections for 2030 were used to forecast the 2030 
water use in the county. According to the Illinois State Water Survey, 1990 water use in the 
county was nearly 30 mgd.  PMCL baseline forecasts indicate that water use will grow to 
about 51 mgd in 2020:  an increase of 70 percent with an average increase of 1.8 percent per 
annum.  If the population continues to grow at 2.1 percent, water use would likely to 
continue to grow at or near 1.8 percent per annum.  Assuming that rate of growth, water use 
in 2050 would amount to 87.0 mgd. As is the case with population, this amount is probably a 
very generous figure. 
 
    4.3 Seasonal Variation in Water Use 

Projected water withdrawals are presented as average annual withdrawals, however 
the amounts vary according to seasonal patterns. Seasonal patterns in water use are very 
strong, particularly in northern temperate climates.  Figure 8 displays estimated average daily 
water withdrawals in the county for the year 2000 without the inclusion of agricultural uses.  
On average, the lowest rate of pumpage occurs in January – about 20.3 mgd – while July is 
the highest at slightly more than 37.9 mgd.  
 

Seasonal variations in water use can be attributed to a number of factors.  For the 
domestic sector, outdoor use is much higher in temperate climates during the summer. People 
water lawns, wash cars, fill swimming pools and irrigate gardens. Commercial use in the 
summer increases as a result of factors such as lawn watering at large business parks, 
irrigation at golf courses, and increased demand on cooling processes at industrial facilities. 
 

Figure 9 presents the same information with the exception that agricultural uses are 
included.  As shown, agricultural uses have little impact on winter time water use, but 
increase daily usage in July by almost 60 percent. 
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FIGURE 8 

 
Estimated Seasonal Patterns For Water Use, McHenry County (2000, mgd) 
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FIGURE 9 

 
Estimated Seasonal Patterns For Water Use Including Agriculture,  

McHenry County (2000, mgd) 
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5.  END-USE WATER MODEL 

Water-production forecasts calculated based on expected demographic growth and 
normal weather conditions serve as baseline forecasts. Section 5 of this analysis 
disaggregates baseline forecasts into end uses of water such as toilets, showers and industrial 
process water. Disaggregation into end uses allows estimation of reductions in projected 
water use due to passive and active conservation, which are discussed in greater detail below. 
The following section describes the methodology and assumptions used to allocate total 
water production in the county into specific end-uses. 
 
    5.1 Overview of Methodology 

Water use can be broken out by month and by end uses including toilets, showers, 
bathtubs, faucets, dishwashers, washing machines, irrigation, swimming pools, vehicle 
washing and various others.19  Once established by end use, an end-use water baseline serves 
as a reference point for measuring changes in water-use efficiency through time. This end-
use baseline can then be calibrated to match the baseline water-use forecast such as the one 
presented in Section 4 of this report. Afterward, conservation impacts can be measured 
relative to baseline forecasts. 
 

End-use allocation is built around a model developed by PMCL.  The end-use model 
includes “mechanical,” “distribution,” “intensity” and “presence” parameters for each end 
use. The structural equation for estimating each end use is: 
 

[ ] A  U )SM + SM + SM(  = q 332211e **  Equation 7 

where, 
qe = quantity of water for end use e, in gpd per unit 
M1-3 = mechanical efficiency parameters 
  (e.g., volume per use, flow rate per minute) 
S1-3 = fraction of the sector for end use e that is 
  non-conserving, conserving and ultra-conserving 
U = intensity of usage parameter 
  (e.g., flushes per day per unit, minutes of use per day per unit) 
A = fraction of units in which end use e is present; 
  value may be in the range of 0 to 1 

and subscripts, 
e = denotes specified end uses 
1-3 = denotes the non-conserving (1), conserving (2) and 
  ultra-conserving (3) efficiency levels of each end use 

 

                                                           
19  The end-use model does not include water used for agricultural (i.e., crop irrigation and livestock watering). 
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To illustrate application of the end-use model, assume that toilets have three average 
levels of water-use efficiency: 5.0 gallons per flush (gpf) (M1), 3.5 gpf (M2), and 1.6 gpf 
(M3). In addition, assume that in a given customer sector of a service area, 50 percent of the 
households have 5.0 gpf toilets (S1), 25 percent have 3.5 gpf toilets (S2), and 25 percent have 
1.6 gpf toilets (S3). Assume that the average household flushes twelve times per day (U) and 
that 100 percent (A) of households in the sector have toilets. Thus, the average gpd per 
household for toilet end use is calculated as: 
 

Qt = [(5.0 x 0.5 + 3.5 x 0.25 + 1.6 x 0.25) x 12] x 1 = 45.3 gpd 
 

Similar calculations are performed for each end use. Data used in the calculations 
may be obtained from local customer surveys, census or planning agency data and national 
studies. 
 

End-use estimates are added together for each month to provide average daily water 
use per unit per month. End-use model estimates are then calibrated to the per-unit water-use 
estimates estimated via the baseline forecast. The end-use approach facilitates assessment of 
water conservation programs and produces water-demand estimates that provide forecasts for 
the baseline, passive conservation and active conservation. The net effects of long-term 
conservation programs are estimated by tracking the values of end-use parameters over time. 
 

Effective long-term conservation is accomplished in the end-use model by improving 
the efficiency of water customers. Demand reduction can be passive or active, depending upon 
the nature of the demand management program used. Passive water conservation savings 
occur as a result of new construction and the routine replacement of aging fixtures with more 
efficient fixtures. Savings from passive conservation do not require any action on the part of 
water utilities or water management agencies, since new home and building construction is 
required by laws and various ordinances to adhere to standards. Active conservation, on the 
other hand, requires direct action on the part of water utilities and/or policy makers to further 
water savings by encouraging customers to accelerate the replacement of less efficient water-
using fixtures or by restricting daily water use. 
 

To accurately evaluate the effectiveness of active conservation programs, it is necessary 
to separate the effects of passive and active efforts. Using the example of toilet flushing, 
assume that following an active toilet replacement program that replaces old fixtures with 1.6 
gpf fixtures, 25 percent of households have 5.0 gpf toilets (S1), 25 percent have 3.5 gpf toilets 
(S2), and 50 percent have 1.6 gpf toilets (S3). Assuming no change in the average number of 
flushes per day per household, the average gpd per household for toilet end use is calculated as: 
 

Qt = [(5.0 x 0.25 + 3.5 x 0.25 + 1.6 x 0.5) x 12] x 1 = 35.1 gpd 
 

This represents a 10.2 gpd reduction per household. Similar calculations are repeated 
as the end-use distribution among the efficiency levels (S1, S2 and S3) changes over time. 
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    5.2 End-Use Model for McHenry County 

End-use analysis is often conducted for individual water-use sectors separately (i.e., 
domestic and commercial), however, as discussed previously, the McHenry County forecast 
is based on an aggregate model for all sectors.20  Thus, the end-use distribution discussed 
below should be interpreted as a representative or average account for water utilities in the 
county that combines domestic, commercial and industrial uses. 
 

As summarized in the previous section, the analysis of end uses requires defining the 
following conservation parameters for each end use: 
 

 Mechanical parameters indicate levels of water use efficiency (M1 = Non-
conserving, M2 = conserving, M3 = ultra-conserving) 

 
 Saturation parameters describe the distribution of units among efficiency 

levels (S1 = Non-conserving, S2=conserving, S3 = ultra-conserving) 
 

 Intensity parameters indicate frequency of use per day 
 

 Presence parameters describe presence of an end-use. 
 

Tables 16 and 17 summarize model parameters and per unit end uses of water during 
for the months of July and January.  Values for interim months for seasonal end uses such as 
irrigation and swimming pools were estimated based on the long-term historical distribution 
of cooling degree-days in the county.21 
 

Conservation parameters, particularly the intensity parameters, were calibrated such 
that the total average annual per-unit use replicated the corresponding per-unit use rates 
generated for the baseline forecast (see Section 4). The calibration process involved adjusting 
the matrix of parameters in Tables 2 and 3 to replicate: (1) average daily per-unit use, (2) 
average indoor and outdoor per-unit use with non-seasonal and seasonal use, (3) the 
estimated end-use quantities with known quantities from other studies and (4) the percentage 
distribution of end-use quantities. 

                                                           
20  As was the case with water-use projections, end-use analysis was conducted using a component of the IWR-MAIN 

Water Demand Management Suite™ software developed and distributed by PMCL. 
 
21  Cooling degree-days are based on daily average temperature minus 65.  Cooling degree-days are often used to relate 

temperature to energy and water demand.  For example, if yesterday’s high temperature was 90 degrees and the low was 
70 degrees, the average temperature was 80.  Eighty minus 65 equals 15 cooling degree-days. 
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Presence factors for each end use are weighted averages based on the distribution of 
water use by sector applied in the baseline forecast. Intensity values represent the frequency 
of use per day per unit (e.g., housing unit, employee or gross square footage). Mechanical 
and intensity values are based on empirical studies and surveys. 22  However, as noted above, 
intensity values are calibrated slightly so that total average daily water-use values are 
synchronized with average values generated in the baseline forecasts. 
 

Saturation parameters for toilets, showers, baths and faucets are based on the 
distribution of housing units and their respective dates of construction.  Conserving fixtures 
were introduced in the early 1980s on wide scale, and the National Energy Policy Act of 
1992 (EPAct) mandated that new toilets operate at 1.6 gpf, new urinals operate at 1.0 gpf, 
new showerheads operate at 2.5 gallons per minute (gpm) and new faucets at 2.5 gpm. These 
standards apply to the manufacture and sales of fixtures and all new building construction. 
 

In McHenry County, the assumed percentage of toilets, showers, baths and faucets 
that have non-conserving, conserving and ultra-conserving is based on the percentage of 
housing units in the county that were constructed prior to 1984, those constructed from 1984 
though 1990 and those built after 1990.  For the end-use model, pre-1984 homes and 
businesses are considered to have non-conserving fixtures, homes built from 1984 through 
1990 have conserving fixtures, and those that are built after 1990 have ultra-conserving 
fixtures as mandated by EPAct. This distribution (59 percent, 12 percent, 29 percent 
respectively) is based on U.S. Census data. Saturation parameters for other end uses are 
based on previous studies conducted by PMCL. 
 

During the peak month of July, average daily water production in the county is 
estimated at 424 gallons per day (gpd) per household. This amount includes water produced 
for commercial and industrial users.23 Landscape irrigation by domestic and commercial 
sectors accounts for the greatest volume in July: approximately 139 gpd (33 percent). At 56 
gpd, toilets are second highest end use of water on average. Collectively, landscape 
irrigation, toilets, showers, faucets, and washing machines make up about 70 percent of 
average daily use during the month of July. 
 

In January, average daily production declines to about 227 gpd per household as 
irrigation and other outdoor uses fall dramatically.  Irrigation and swimming pool use drops 
to zero, while cooling and condensing accounts for less than one percent of end uses in 
January. Toilets, showers, faucets, washing machines and industrial process water account 
for about 80 percent of daily average water withdrawals. 
                                                           
22  A primary source is a study completed by Aquacraft, Inc., PMCL and John Olaf Nelson Water Resources Management. 

The work is a comprehensive analysis of residential end uses of water. See American Water Works Association 
Research Foundation, Residential End Uses of Water. 1999. 

 
23  Recall that households are used only as unit of measure or counting unit. 
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6.  ALTERNATIVE FORECASTS WITH PASSIVE AND ACTIVE CONSERVATION 

    6.1 Passive Savings 

Passive savings result from shifts in water-use efficiency levels of an end-use that 
results from routine replacement of aging fixtures and compliance with water efficiency 
ordinances. Natural shifts toward higher levels of efficiency occur primarily as a result of 
more stringent plumbing codes where, 1) newly built structures comply with codes and 
increase the fraction of end uses in the most efficient level or 2) standard and inefficient 
fixtures are replaced with efficient fixtures during remodeling. The following inputs are 
required for the estimation of passive savings: 
 

 Compliance rate is the percentage of new units that are in compliance with the 
plumbing codes for each end use affected by the plumbing codes. For 
example, 90 percent of new residential housing will install 1.6 gpf toilets as 
mandated by the EPA. 

 
 Routine Replacement Rate is the rate at which existing customers in the non-

conserving and conserving efficiency levels are shifted to the ultra-conserving 
efficiency level in future years. For example, 1 percent of toilets in pre-1990 
households will be replaced each year. 

 
For McHenry County, a compliance rate of 90 percent is assumed for toilets, showers, 

faucets and urinals installed in new units.  The 10 percent residual accounts improper 
installation or the reuse of older fixtures in new construction. The resulting implication is that 
with respect to these end uses, 90 percent of new units will be in the highest efficiency (M1 
or ultra-conserving) level, while the remaining 10 percent of new units will be in the 
conserving (M2) efficiency level. For dishwashers, washing machines, boiler feeds, 
processing, baths, vehicle washing and cooling water use, a compliance rate of 50 percent is 
assumed-one half of these new units are in the M2 level and one-half in the M1 level. For all 
other end uses including landscape irrigation, swimming pools and vehicle washing, a 
compliance rate of zero is assumed. Thus, all new units are assigned to M3 efficiency level, 
which is the lowest efficiency level possible. 
 

Two replacement rates are available. The first (NR1) is the rate at which customers 
switch from non-conserving to ultra-conserving fixtures; the second (NR2) is the rate at 
which customers in the conserving efficiency level move to the ultra-conserving level. In 
effect, replacement rates govern the speed at which the unit distribution migrates to higher 
efficiency levels. For McHenry County, it is assumed that 0.5 percent of non-conserving end-
use fixtures in existing units, and 0.5 percent of conserving end-use fixtures in existing units, 
are replaced annually with ultra-conserving fixtures for toilets, urinals, showers, faucets, 
dishwashers, washing machines, boiler feeds, process water and cooling.  Combined, this 
represents a replacement rate of 1 percent of fixtures per year. As the distribution changes 
among the efficiency levels, the average use per day decreases. 
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    6.2 Active Conservation Savings 

Active water conservation or water efficiency improvement programs target one or 
more end uses. Inefficient or standard end-use fixtures and appliances are replaced with 
efficient end-use fixtures for those who participate in the programs. As with passive 
conservation, active conservation program water savings are estimated by changing the 
distribution of end-uses among the efficiency levels. 
 

These inputs are required for calculating savings from an active conservation program: 
 

 Years in which the program starts and ends 
 

 End uses affected by the program 
 

 Number of sector units per year affected by the program 
 

 The type of shift in efficiency level brought about by the program (non-
conserving to conserving, non-conserving to ultra-conserving, or conserving 
to ultra-conserving) 

 
For each specified conservation program, these data are used to determine the shifts 

in efficiency levels over time.  Successful implementation of conservation programs requires 
that they be technically feasible, socially acceptable and cost-effective. Below are some 
examples of active water conservation programs that could be implemented in McHenry 
County. 
 

6.2.1 Toilet Replacement Program - Based on the end-use model, on average, toilets 
account for a substantial portion of water use in the county - about 17 percent. A toilet 
replacement program could reduce water-use by encouraging the replacement of toilets 
manufactured prior to the enactment of the EPAct (5.0 gpf toilets and 3.5 gpf toilets) with 
ultra-low-flush toilets (ULFT).24  Expected savings from the replacement of toilets in 
residential homes and commercial establishments could provide up to a 55 percent 
improvement in efficiency. To promote the purchase and installation of ULFTs by customers, 
the county could offer rebates of $80 per toilet, which is assumed adequate to cover hardware 
costs.25 To model potential water savings, it is assumed that the ULFT rebate program would 
be in effect for eight years and that 2,000 toilet rebates would be offered per year for a total 
of 16,000 rebates. With assumed administrative costs of $20,000 per year, the program 
would cost $1,440,000 in total or $180,000 per year. 
 
                                                           
24  Successful toilet rebate programs have been implemented in other areas of the nation. Aggregated over the 

yea, the toilets resulted in an average savings of 11,500 for each home participating in the program. 
 
25  Similar programs have offered rebates ranging from $50 to 150 per ULFT. The cost of toilets ranges from 

$45 to $140, with standard models costing $80. 
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6.2.2 Washing Machine Replacements - On average, washing machines make up 
about 10 percent of total water use in the county. Similar to the toilet replacement program, 
the county could reduce water use by encouraging the replacement of existing non-
conserving washing machines with ultra-conserving models. Horizontal axis (H-axis) 
washing machines use less water and energy than standard top-loading vertical axis (V-axis) 
units and are considered ultra-conserving. They are attractive to consumers because they 
reduce water and electrical costs.  However, H-axis machines are significantly more 
expensive - about $800 compared to $300 for standard models. 
 

To promote the purchase and installation of H-axis washers in homes, the county 
could offer rebates of $500 per washing machine, which is assumed adequate to cover the 
cost differential between H-axis and V-axis models. As is the case with toilets, the program 
is assumed to be in place for eight years. The replacement goal would be 1,000 units per year 
for a total of 8,000 units. With assumed administrative expenses of $20,000 per annum, total 
program costs would be $4,160,000. 
 

6.2.3 Residential Water-Use Audit - Given that domestic water use accounts for 
about 70 percent of total water use in the county, a residential water-use audit program may 
provide an effective way to reduce total water residential water use.  An audit program would 
provide homeowners and multi-family landlords with free audits of indoor and outdoor water 
uses with recommendations for fixing leaks, improving water-use efficiency, and reducing 
utility costs. Water savings would be expected from leak repairs, replacement of inefficient 
fixtures and appliances; and modification of landscapes, watering schedules and other water-
use behaviors. This program would target the top 20 percent of single-family and multi-
family customers or residential customers with high peak-month-to-minimum-month ratios. 
The county would prepare and mail program announcement letters to potential participants to 
solicit voluntary participation. 
 

Water-use audits include: 
Indoor: 

 Performing toilet leak detection tests (dye tablets) 
 Checking faucet flow rates, installing faucet aerators (as necessary) 
 Checking showerhead flow rates, installing low-flow showerheads (as 

necessary) 
 Checking indoor water pressure 
 Checking water levels on dishwashers and washing machines 
 Making recommendations for improving water-use efficiencies 

Outdoor: 
 Checking irrigation system for leakage, over spray and runoff 
 Checking irrigation controller for schedules 
 Developing a lawn-watering guide 
 Making recommendations for improving water-use efficiencies 
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 Recommending the use of moisture sensors 
 

Residential audits would be conducted during the summer months so that outdoor 
water uses can be assessed.  This would also allow for the hiring of summer interns to 
conduct the audits, which are typically performed as contract work.  It is assumed that 200 
audits would be performed each year and that the program would extend over eight years.  A 
typical audit takes one to two hours.  Costs of single-family audits were estimated in past 
PMCL conservation studies to run on average $125 per audit.26  This includes administrative 
and hardware costs (i.e. toilet-tank leak detection tablets, toilet flapper valves, low-flow 
showerheads and faucet aerators).  Total estimated annual cost is $25,000 ($125 x 200) and 
total program cost is $200,000. 
 
    6.3 Impacts of Active and Passive Conservation on Baseline Water Projections 

Figure 10 and Tables 18 through 20 compare baseline water-use forecasts with 
alternative forecasts assuming active and passive conservation.  The alternative forecast 
under a passive conservation scenario incorporates the impacts of compliance with EPAct 
plumbing standards on future water use. As new homes and businesses are constructed, 
average per-unit water use declines due to more efficient toilets, faucets and showerheads. In 
four years, passive conservation reduces the baseline forecast by about 2.0 percent (.73 mgd), 
and by 2020, forecasts indicate that it could lower average daily water use by about 6 percent 
(3.16 mgd).  Beyond 2020 we have assumed that the water savings achieved from passive 
conservation will remain approximately 6 percent. 
 

Forecasts with active conservation scenarios further reduce projected water use.  
These estimates aggregate the impacts of each active conservation scenario: 1) a ULF toilet 
rebate program; 2) an H-Axis washing machine rebate program; and 3) a residential water 
use audit program. Projections with active conservation also include the impacts of passive 
conservation, which would occur regardless of any conservation efforts on the part water 
utilities or the county. In four years, assuming implementation of the above active 
conservation programs projected water use declines by 3.5 percent (1.29 mgd) over baseline 
levels and by 2020 expected water use falls by 8.6 percent (4.68 mgd).  Beyond 2020 we 
have assumed that the water savings achieved from both active and passive conservation will 
remain approximately 8.6 percent. 

                                                           
26  Planning and Management Consultants, “Technical Memorandum 3.3.  Long-Term Water Demand 

Forecasts with Conservation.”  Prepared for the Orange Water and Sewer Authority of Chapel North 
Carolina.  January, 2000.   
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TABLE 18 

 
Water-Use Forecasts with Passive and Active Conservation, McHenry County (2000-2020, mgd) 

 

2000 2005 2010 2015 2020 
Baseline Forecast  34.6% 37.0 40.4 45.5 51.0 
Forecast with Passive Conservation 34.6% 36.3 38.9 43.2 47.8 
Forecast with Passive and Active Conservation 34.6% 35.7 37.7 42.0 46.6 
Absolute Change from Baseline (Passive Conservation) 00.0% 0.7 1.5 2.3 3.2 
Absolute Change from Baseline (Active Conservation) 00.0% 1.3 2.7 3.5 4.4 
Percent Change from Baseline (Passive Conservation) 00.0% -2.0% -3.7% -5.0% -6.2% 
Percent Change from Baseline (Active Conservation) 00.0% -3.5% -6.7% -7.7% -8.6% 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
FIGURE 10 

 
Water-Use Forecasts with Passive and Active Conservation, McHenry County (2000-2020, mgd) 
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TABLE 19 
 

Water-Use Forecasts with Passive and Active Conservation by Political Township, 
McHenry County (2000-2030, mgd) 

* Figures for total water use may be slightly different than those in Table 18 due to rounding errors. 
 

 
Baseline 
Forecast 

Forecast with Passive 
Conservation 

Forecast with Active 
Conservation 

 2000 2020 2030 2000 2020 2030 2000 2020 2030 
Alden 00.57 00.53 01.07 00.57 00.50 01.00 00.57 0.484 00.98 
Algonquin 09.60 14.10 15.16 09.60 13.23 14.22 09.60 12.890 13.86 
Burton 00.41 00.65 01.39 00.41 00.61 01.30 00.41 00.594 01.27 
Chemung 01.46 03.54 02.23 01.46 03.32 02.09 01.46 03.236 02.04 
Coral 00.82 00.84 01.44 00.82 00.79 01.35 00.82 00.768 01.32 
Dorr 03.16 03.79 05.60 03.16 03.56 05.25 03.16 03.465 05.12 
Dunham 00.71 00.70 00.76 00.71 00.66 00.71 00.71 00.640 00.69 
Grafton 01.86 06.98 08.02 01.86 06.55 07.52 01.86 06.381 07.33 
Greenwood 01.55 01.67 02.81 01.55 01.57 02.64 01.55 01.527 02.57 
Hartland 00.64 00.62 00.75 00.64 00.58 00.70 00.64 00.567 00.69 
Hebron 00.66 00.63 01.00 00.66 00.59 00.94 00.66 00.576 00.91 
McHenry 05.91 06.68 10.85 05.91 06.27 10.18 05.91 06.106 09.92 
Marengo 01.39 01.60 02.06 01.39 01.50 01.93 01.39 01.463 01.88 
Nunda 04.28 06.28 08.73 04.28 05.89 08.19 04.28 05.741 07.98 
Richmond 00.83 01.44 04.01 00.83 01.35 03.76 00.83 01.316 03.67 
Riley 00.37 00.45 00.74 00.37 00.42 00.69 00.37 00.411 00.68 
Seneca 00.43 00.48 00.83 00.43 00.45 00.78 00.43 00.439 00.76 
Total  34.63 51.00 67.47 34.63 47.84 63.29 34.63 46.620 61.67 

 
Table 20 breaks down water savings by each conservation scenario.  By far, the 

conservation scenario with the largest impact is the ULF toilet rebate program. After three 
years of following the program there would be an average daily water savings of 395,000 
(gallons per day) gpd.  Upon completion of the ULF toilet program, average water savings 
reach 888,000 gpd.  The remaining two programs have less of an impact. H-axis washing 
machine rebates achieve average savings of 288,000 gpd, while the residential water use 
audit results in average savings of only 153,000 gpd upon program completion. In terms of 
marginal costs per gallon, the audit program would be the lowest-cost option at $0.81 per 
gallon. The ULF toilet program is higher at $1.62 per gallon, but has a much a larger impact. 
The washing machine rebate program has the highest marginal cost at $27.19 per gallon. 
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TABLE 20 

 
Water Savings by Conservation Program Scenarios, McHenry County (gpd) 

* Each program is assumed to be operating for eight years. Gallons are rounded to the nearest thousand 
 
Conservation Program Year 0 Year 4 Year 8 

ULF Toilet Rebate 0 395,000 888,000 
Washing Machine Rebate 0 068,000 153,000 
Audit Program 0 110,000 248,000 
   

Estimated Program Cost   
ULF Toilet Rebate $1,440,000  
Washing Machine Rebate $4,160,000  
Audit Program $0,200,000  

   
Cost per Gallon of Average Daily Water Savings in Year 8 

ULF Toilet Rebate $01.62  
Washing Machine Rebate $27.19  
Audit Program $00.81   
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7.  EXTENDED WATER USE FORECAST BASED ON MUNICIPAL 
COMPREHENSIVE PLANS 
 

Table 19 above summarizes the expected water demands for the county through the 
year 2030.  Those values will be used for determining the water balance in each of the 
townships. 
 

For the purpose of attempting to also define the potential ultimate demand for water 
in the county, if it should ever “fully develop”, we have compiled the comprehensive plans of 
the municipalities on one exhibit.  Using that information we have generated the anticipated 
water demand that would occur should all of those comprehensive plans be fulfilled. Table 
21 provides a summation of the ultimate water demand for each township. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 21 

 
Water Demands By Township Basin on Completion of  

Municipal Comprehensive Plans (mgd) 
 

Township Domestic 

Commercial 
and 

Industrial Agriculture Unaccounted Total 
Alden 001.90 00.1 0.1 00.2 002.3 
Algonquin 015.10 06.6 0.1 01.7 023.6 
Burton 003.70 01.3 0.1 00.4 005.6 
Chemung 003.10 01.1 0.1 00.3 004.6 
Coral 003.80 01.7 0.1 00.4 006.0 
Dorr 011.40 04.6 0.1 01.3 017.4 
Dunham 002.00 01.1 0.1 00.2 003.4 
Grafton 015.00 01.9 0.1 01.4 018.4 
Greenwood 004.40 01.1 0.1 00.4 006.0 
Hartland 004.80 00.8 0.1 00.5 006.2 
Hebron 001.90 00.4 0.1 00.2 002.6 
McHenry 016.10 05.9 0.1 01.8 023.8 
Marengo 003.90 00.9 0.1 00.4 005.3 
Nunda 015.40 02.8 0.1 01.5 019.8 
Richmond 007.50 02.0 0.1 00.8 010.4 
Riley 002.90 00.2 0.1 00.3 003.5 
Seneca 004.10 00.8 0.1 00.4 005.4 
Total  117.00 33.3 1.7 12.2 164.3 
 

As shown above, the county water demand has the potential to grow to approximately 
164 mgd which is more than 2.5 times the anticipated year 2030 water demand. 
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8.  SUMMARY AND CONCLUSIONS 

As the Chicago urban area continues to grow and expand westward, McHenry County 
has experienced steady growth in population, commercial and industrial development and 
overall prosperity.  From 1990 through 2000, the number of people living in the county has 
increased by about 40 percent (76,800 persons). The number of households has also grown 
by nearly 42 percent for an increase of about 26,400. Demographic projections of the 
Northeastern Illinois Planning Commission (now the Chicago Metropolitan Agency for 
Planning) indicate that from 2000 to 2030, population will grow by 190,000, and the number 
of households is projected to increase by approximately 65,700.  Since 1990, real per-capita 
personal income (PCPI) in the county has grown at a rate of about one percent per annum. 
Today, it is the fourth highest in the state of Illinois. 
 

All of the above factors have and will contribute to growing demands upon McHenry 
County’s primary water source.  Today, the county’s only supplies of potable water are 
regional groundwater aquifers. In the future, this is unlikely to change. Thus, an assessment 
of future demands on the county’s water supply will assist planners and officials identifying 
the potential for water shortages in the future and better plan for a sustainable water supply. 
 

PMCL has assisted this effort by analyzing historical patterns of water use in 
McHenry County and generating forecasts of future water use in the county.  Forecasts were 
prepared using data collected from municipal utilities and the Illinois State Water Survey, an 
econometric model prepared by PMCL analysts, and the IWR-MAIN Water Demand 
Management Suite™, which is a software platform used for this study. IWR-MAIN translates 
demographic, housing and business statistics into estimates of existing water demand, and 
based on demographic projections and econometric models, derives forecasts of future water 
use. 
 

IWR-MAIN generates three forecasts 1) a baseline forecast, 2) forecasts with passive 
conservation and 3) forecasts with active conservation.  The baseline forecast is estimated 
without incorporating the impacts of existing water conservation policies, and any water 
demand management measures that the county may choose to implement in the future. 
Forecasts with passive conservation assume that future residential and commercial 
construction in the county is in compliance with the National Energy Policy Act (EPAct) of 
1992. EPAct requires that water fixtures (i.e., showers, toilets and faucets) in new buildings 
constructed in the U.S. are ultra low-flow devices, which substantially reduce water use. 27 
Lastly, forecasts with active conservation are generated using specific water conservation 
programs that can be implemented at the county level. 
 

Our review indicates that in the year 2000 water use in the county amounted to an 
annual average of 34.5 millions of gallons per day (mgd). The baseline forecast indicates that 
                                                           
27  From a planning perspective, forecasts with passive conservation should be considered more accurate than 

the baseline forecast given that the majority of new homes and buildings are constructed to meet building 
code requirements. 
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average annual water use will grow to 51.0 mgd by 2020.  Using the forecast 2020 per capita 
water use and the 2030 NIPC population projections, it’s estimated that the average annual 
water use will continue to grow to 67.5 mgd by 2030.   
 

The impacts of passive conservation will likely reduce water use in 2020 by 3.16 
mgd.  Thus, without any direct action on the part of county officials or water utilities, county-
wide average annual water use is projected to total 47.8 mgd in the year 2020 and 63.3 mgd 
in year 2030.28   
 

Forecasts with active conservation incorporate three conservation scenarios that have 
been successfully implemented in other areas of the nation: 1) an Ultra-Low Flush Toilet 
Rebate program designed to encourage existing home and business owners to purchase and 
install more water efficient toilets, 2) an H-Axis Washing Machine Rebate program, which 
encourages homeowners to purchase and install more water efficient washing machines and 
3) a Residential Water Use Audit Program that provides homeowners and multi-family 
landlords with free audits of indoor and outdoor water uses, with recommendations for fixing 
leaks, improving water-use efficiency, and reducing utility costs. In total, the three programs 
modeled further reduce year 2020 water use by an average of 1.22 mgd.  Thus, with active 
and passive conservation projected average annual water use is 46.6 mgd in 2020 and 61.7 
mgd in 2030.   
 

For the purposes of this study, we are recommending the use of the baseline water 
demands with the modifications to account for passive water conservation.  If the county 
elects to pursue active conservation programs, the water demands of McHenry County would 
be somewhat less. 

                                                           
28  It should be stressed that the water-use forecasts are a function of external demographic projections and an 

assumed rate of income growth in the county.  Although expected future conditions in the county that were 
incorporated into the model are considered reasonable, large deviations from demographic forecasts or 
expected economic growth in the future would have an impact on projected water use. 
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Appendix A:  Water Production and Socioeconomic Data  
Used to Prepare the McHenry County Water-Use Model 

 
 

Table A-1:  Base Data for McHenry County Water-Use Model 

Location Year Month 
Monthly Water 

Production (gallons) Population Employment Households 
Nominal Per-

Capita Income 
Real Per-Capita 

Income 
Woodstock 1995 1 64,837,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 2 62,466,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 3 71,725,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 4 70,805,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 5 78,042,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 6 90,722,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 7 88,729,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 8 81,964,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 9 75,220,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 10 72,762,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 11 68,648,000 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1995 12 68,901,500 16,457 10,679 6,287 $17,980 $15,063 
Woodstock 1996 1 75,824,000 16,852 10,762 6,287 $18,753 $15,254 
Woodstock 1996 2 70,740,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 3 68,066,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 4 68,288,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 5 72,886,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 6 72,118,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 7 79,754,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 8 80,180,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 9 76,943,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 10 73,407,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 11 67,567,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1996 12 66,769,000 16,852 10,762 6,489 $18,753 $15,254 
Woodstock 1997 1 68,930,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 2 62,227,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 3 69,338,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 4 68,278,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 5 75,446,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 6 78,861,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 7 86,906,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 8 83,327,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 9 77,279,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 10 74,649,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 11 68,597,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1997 12 70,900,000 17,227 10,846 6,697 $19,560 $15,448 
Woodstock 1998 1 71,278,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 2 59,797,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 3 67,140,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 4 67,412,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 5 77,362,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 6 74,165,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 7 80,538,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 8 78,336,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 9 72,663,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 10 69,239,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 11 66,770,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1998 12 68,231,000 17,734 10,931 6,912 $20,401 $15,644 
Woodstock 1999 1 72,863,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 2 65,137,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 3 67,560,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 4 72,745,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 5 72,745,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 6 73,433,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 7 83,401,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 8 70,308,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 9 72,461,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 10 65,423,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 11 64,683,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 1999 12 65,191,000 17,972 11,016 7,134 $21,279 $15,843 
Woodstock 2000 1 66,387,000 20,151 11,102 7,599 $22,194 $16,044 
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Table A-1:  Base Data for McHenry County Water-Use Model 

Location Year Month 
Monthly Water 

Production (gallons) Population Employment Households 
Nominal Per-

Capita Income 
Real Per-Capita 

Income 
Woodstock 2000 2 66,111,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 3 68,567,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 4 70,751,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 5 79,383,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 6 78,231,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 7 84,009,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 8 84,327,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 9 76,419,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 10 74,321,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 11 69,860,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2000 12 71,018,000 20,151 11,102 7,599 $22,194 $16,044 
Woodstock 2001 1 72,511,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 2 66,200,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 3 75,229,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 4 75,430,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 5 81,623,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 6 82,516,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 7 94,007,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 8 86,367,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 9 77,898,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 10 79,922,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 11 76,820,000 20,547 11,188 7,649 $23,149 $16,247 
Woodstock 2001 12 80,186,000 20,547 11,188 7,649 $23,149 $16,247 
Crystal Lake 1990 1 98,655,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 2 86,926,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 3 94,052,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 4 91,676,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 5 100,196,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 6 106,862,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 7 110,870,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 8 109,184,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 9 103,592,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 10 97,851,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 11 98,357,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1990 12 100,111,000 24,692 16,167 8,651 $17,681 $17,681 
Crystal Lake 1991 1 103,157,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 2 94,381,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 3 100,584,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 4 98,743,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 5 111,913,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 6 146,987,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 7 163,296,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 8 136,697,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 9 106,516,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 10 99,756,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 11 93,715,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1991 12 98,709,000 25,679 16,370 9,006 $19,235 $18,133 
Crystal Lake 1992 1 99,109,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 2 91,765,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 3 98,709,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 4 96,974,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 5 149,622,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 6 152,986,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 7 108,239,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 8 105,002,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 9 98,845,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 10 105,263,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 11 98,845,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1992 12 103,008,000 26,705 16,576 9,375 $20,062 $18,363 
Crystal Lake 1993 1 106,145,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 2 95,481,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 3 101,576,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 4 92,944,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 5 112,454,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 6 106,734,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 7 108,617,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 8 124,853,000 27,773 16,785 9,759 $20,925 $18,596 
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Table A-1:  Base Data for McHenry County Water-Use Model 

Location Year Month 
Monthly Water 

Production (gallons) Population Employment Households 
Nominal Per-

Capita Income 
Real Per-Capita 

Income 
Crystal Lake 1993 9 100,417,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 10 105,818,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 11 102,789,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1993 12 107,252,000 27,773 16,785 9,759 $20,925 $18,596 
Crystal Lake 1994 1 112,262,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 2 94,657,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 3 101,855,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 4 101,869,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 5 137,024,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 6 151,355,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 7 131,663,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 8 118,491,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 9 127,831,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 10 114,565,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 11 109,037,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1994 12 115,888,000 30,624 16,996 10,159 $21,825 $18,832 
Crystal Lake 1995 1 116,487,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 2 104,890,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 3 112,155,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 4 109,280,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 5 121,114,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 6 159,710,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 7 154,387,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 8 143,492,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 9 140,597,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 10 126,206,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 11 122,244,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1995 12 125,266,000 31,544 17,210 10,576 $22,764 $19,071 
Crystal Lake 1996 1 124,175,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 2 117,213,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 3 118,475,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 4 116,300,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 5 120,418,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 6 130,608,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 7 166,718,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 8 148,659,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 9 137,355,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 10 117,320,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 11 107,759,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1996 12 113,535,000 32,115 17,426 11,009 $23,743 $19,313 
Crystal Lake 1997 1 117,786,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 2 109,120,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 3 118,881,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 4 119,705,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 5 131,613,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 6 153,603,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 7 168,797,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 8 147,406,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 9 146,654,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 10 151,472,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 11 125,212,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1997 12 129,702,000 32,661 17,646 11,461 $24,765 $19,559 
Crystal Lake 1998 1 130,534,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 2 116,510,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 3 129,676,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 4 121,853,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 5 148,496,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 6 146,210,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 7 182,582,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 8 171,896,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 9 153,357,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 10 135,991,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 11 124,723,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1998 12 126,294,000 33,078 17,868 11,931 $25,830 $19,807 
Crystal Lake 1999 1 134,256,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 2 116,915,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 3 132,259,000 33,641 18,092 12,420 $26,941 $20,058 
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Crystal Lake 1999 4 127,192,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 5 144,286,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 6 148,954,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 7 195,823,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 8 180,334,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 9 174,353,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 10 142,338,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 11 130,200,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 1999 12 135,007,000 33,641 18,092 12,420 $26,941 $20,058 
Crystal Lake 2000 1 137,174,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 2 128,072,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 3 132,824,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 4 133,561,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 5 146,913,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 6 148,662,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 7 175,015,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 8 172,402,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 9 158,482,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 10 148,132,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 11 134,726,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2000 12 139,954,000 38,000 18,320 13,459 $28,100 $20,313 
Crystal Lake 2001 1 144,710,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 2 127,400,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 3 143,213,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 4 144,239,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 5 146,541,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 6 157,812,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 7 221,811,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 8 175,523,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 9 141,722,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 10 139,312,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 11 127,941,000 39,542 18,550 13,570 $29,309 $20,571 
Crystal Lake 2001 12 132,402,000 39,542 18,550 13,570 $29,309 $20,571 
Huntley 1997 1 14,935,300 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 2 14,058,700 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 3 14,608,300 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 4 14,869,200 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 5 15,410,100 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 6 15,981,000 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 7 16,753,100 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 8 16,845,100 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 9 16,208,700 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 10 15,877,500 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 11 15,113,600 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1997 12 14,654,300 3,046 4,505 1,389 $23,317 $18,415 
Huntley 1998 1 14,258,800 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 2 14,400,400 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 3 15,016,800 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 4 14,772,000 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 5 14,658,300 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 6 13,818,200 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 7 19,511,300 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 8 20,666,200 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 9 18,973,000 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 10 19,240,200 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 11 17,450,200 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1998 12 17,278,000 3,149 4,782 1,471 $24,320 $18,648 
Huntley 1999 1 15,345,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 2 13,850,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 3 16,990,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 4 15,982,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 5 24,451,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 6 33,475,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 7 37,148,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 8 32,886,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 9 32,543,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 10 25,602,000 3,181 5,075 1,558 $25,366 $18,885 



A-6 

001139 – 11/06 Report 2 – Groundwater Resources Information For Planning 

Table A-1:  Base Data for McHenry County Water-Use Model 

Location Year Month 
Monthly Water 

Production (gallons) Population Employment Households 
Nominal Per-

Capita Income 
Real Per-Capita 

Income 
Huntley 1999 11 24,589,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 1999 12 20,025,000 3,181 5,075 1,558 $25,366 $18,885 
Huntley 2000 1 20,263,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 2 20,310,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 3 23,212,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 4 22,406,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 5 25,596,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 6 29,943,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 7 48,371,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 8 43,765,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 9 33,991,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 10 29,253,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 11 25,524,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2000 12 25,265,000 4,623 5,387 1,747 $26,457 $19,125 
Huntley 2001 1 25,172,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 2 23,440,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 3 28,592,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 4 29,574,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 5 34,729,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 6 39,531,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 7 73,037,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 8 53,394,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 9 34,480,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 10 29,432,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 11 28,501,000 5,914 5,719 1,936 $27,595 $19,368 
Huntley 2001 12 28,389,000 5,914 5,719 1,936 $27,595 $19,368 
LITH 1991 1 15,383,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 2 14,232,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 3 14,683,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 4 14,938,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 5 18,712,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 6 21,888,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 7 20,108,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 8 17,383,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 9 16,508,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 10 16,990,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 11 16,806,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1991 12 18,176,000 6,590 2,192 2,139 $17,331 $16,338 
LITH 1992 1 18,526,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 2 17,034,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 3 18,074,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 4 16,863,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 5 24,499,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 6 25,819,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 7 21,686,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 8 21,712,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 9 20,245,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 10 20,820,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 11 20,402,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1992 12 20,744,000 7,472 2,244 2,437 $18,077 $16,545 
LITH 1993 1 20,683,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 2 18,707,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 3 22,075,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 4 20,075,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 5 26,769,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 6 23,650,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 7 25,078,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 8 29,414,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 9 24,862,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 10 27,522,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 11 25,034,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1993 12 23,879,000 8,473 2,298 2,776 $18,854 $16,756 
LITH 1994 1 25,247,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 2 21,599,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 3 25,648,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 4 28,663,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 5 39,152,000 10,727 2,353 3,162 $19,665 $16,968 
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LITH 1994 6 44,860,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 7 36,803,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 8 34,431,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 9 39,352,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 10 32,593,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 11 28,694,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1994 12 29,415,000 10,727 2,353 3,162 $19,665 $16,968 
LITH 1995 1 30,140,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 2 27,384,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 3 34,251,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 4 32,917,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 5 37,564,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 6 45,445,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 7 50,242,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 8 43,354,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 9 41,202,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 10 39,758,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 11 36,338,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1995 12 37,526,000 13,806 2,409 3,601 $20,511 $17,184 
LITH 1996 1 39,847,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 2 39,076,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 3 43,074,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 4 40,119,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 5 44,147,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 6 48,524,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 7 58,516,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 8 53,968,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 9 50,471,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 10 45,468,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 11 41,517,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1996 12 40,855,000 16,824 2,467 4,102 $21,393 $17,402 
LITH 1997 1 42,640,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 2 40,394,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 3 44,383,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 4 44,625,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 5 54,171,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 6 64,555,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 7 72,904,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 8 53,992,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 9 56,011,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 10 55,627,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 11 45,811,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1997 12 51,094,000 19,064 2,526 4,673 $22,314 $17,623 
LITH 1998 1 45,698,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 2 39,494,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 3 44,611,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 4 46,776,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 5 61,965,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 6 61,579,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 7 78,569,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 8 74,710,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 9 59,024,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 10 51,110,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 11 47,432,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1998 12 48,432,000 20,417 2,586 5,322 $23,274 $17,846 
LITH 1999 1 49,262,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 2 44,596,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 3 50,032,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 4 51,576,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 5 60,841,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 6 64,339,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 7 90,258,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 8 75,974,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 9 73,433,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 10 61,376,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 11 60,622,000 23,440 2,648 6,063 $24,275 $18,073 
LITH 1999 12 57,929,000 23,440 2,648 6,063 $24,275 $18,073 
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LITH 2000 1 58,615,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 2 53,604,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 3 55,780,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 4 57,620,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 5 69,836,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 6 66,501,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 7 94,175,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 8 86,645,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 9 75,834,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 10 65,164,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 11 59,922,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2000 12 61,661,000 23,152 2,711 7,866 $25,319 $18,302 
LITH 2001 1 59,151,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 2 53,555,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 3 58,748,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 4 61,689,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 5 71,857,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 6 83,359,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 7 133,491,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 8 105,840,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 9 75,174,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 10 67,536,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 11 62,624,000 24,342 2,776 8,006 $26,408 $18,535 
LITH 2001 12 62,102,000 24,342 2,776 8,006 $26,408 $18,535 
Fox River Grove 1998 1 8,106,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 2 9,870,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 3 12,311,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 4 8,317,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 5 9,622,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 6 9,210,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 7 12,288,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 8 13,317,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 9 15,335,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 10 12,111,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 11 12,127,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1998 12 9,280,000 4,478 946 1,556 $27,358 $20,979 
Fox River Grove 1999 1 8,347,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 2 10,148,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 3 10,640,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 4 10,075,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 5 13,040,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 6 9,312,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 7 13,040,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 8 13,559,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 9 19,673,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 10 14,248,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 11 9,924,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 1999 12 9,518,000 4,460 963 1,595 $28,535 $21,245 
Fox River Grove 2000 1 11,189,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 2 10,927,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 3 10,714,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 4 8,827,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 5 11,308,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 6 9,587,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 7 12,611,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 8 13,117,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 9 19,226,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 10 12,484,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 11 11,287,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2000 12 9,626,000 4,689 981 1,675 $29,762 $21,515 
Fox River Grove 2001 1 9,797,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 2 11,295,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 3 14,354,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 4 8,199,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 5 13,518,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 6 11,617,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 7 13,273,000 4,841 999 1,717 $31,043 $21,788 
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Capita Income 
Real Per-Capita 
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Fox River Grove 2001 8 11,719,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 9 17,770,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 10 10,310,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 11 12,420,000 4,841 999 1,717 $31,043 $21,788 
Fox River Grove 2001 12 9,291,000 4,841 999 1,717 $31,043 $21,788 
Cary 1997 1 45,179,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 2 40,101,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 3 44,491,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 4 46,911,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 5 48,953,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 6 54,363,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 7 58,235,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 8 50,593,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 9 49,056,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 10 47,249,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 11 42,923,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1997 12 44,819,000 13,881 4,247 4,335 $25,933 $20,481 
Cary 1998 1 45,195,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 2 38,762,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 3 43,617,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 4 44,732,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 5 51,119,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 6 50,693,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 7 62,914,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 8 60,610,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 9 51,597,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 10 44,490,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 11 44,804,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1998 12 48,545,000 14,069 4,301 4,501 $27,048 $20,741 
Cary 1999 1 46,629,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 2 41,533,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 3 45,566,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 4 42,747,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 5 52,980,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 6 51,588,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 7 65,062,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 8 59,035,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 9 52,177,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 10 44,879,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 11 42,596,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 1999 12 44,455,000 14,125 4,356 4,673 $28,212 $21,004 
Cary 2000 1 46,629,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 2 43,432,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 3 45,075,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 4 45,851,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 5 53,627,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 6 50,916,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 7 57,501,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 8 55,068,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 9 51,041,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 10 47,663,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 11 44,508,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2000 12 46,215,000 15,531 4,412 5,037 $29,426 $21,271 
Cary 2001 1 47,681,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 2 42,999,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 3 47,891,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 4 48,384,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 5 55,728,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 6 57,700,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 7 75,159,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 8 68,663,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 9 50,107,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 10 47,321,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 11 43,683,000 16,014 4,468 5,132 $30,691 $21,541 
Cary 2001 12 46,576,000 16,014 4,468 5,132 $30,691 $21,541 
Lakewood  1995 1 1,703,000 1,870 195 633 $38,560 $32,305 
Lakewood  1995 2 1,466,000 1,870 196 633 $38,560 $32,305 
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Lakewood  1995 3 1,556,000 1,870 197 633 $38,560 $32,305 
Lakewood  1995 4 1,628,000 1,870 198 633 $38,560 $32,305 
Lakewood  1995 5 2,365,000 1,870 199 633 $38,560 $32,305 
Lakewood  1995 6 3,603,000 1,870 200 633 $38,560 $32,305 
Lakewood  1995 7 4,005,000 1,870 201 633 $38,560 $32,305 
Lakewood  1995 8 2,659,000 1,870 202 633 $38,560 $32,305 
Lakewood  1995 9 2,481,000 1,870 203 633 $38,560 $32,305 
Lakewood  1995 10 2,018,000 1,870 204 633 $38,560 $32,305 
Lakewood  1995 11 1,844,000 1,870 205 633 $38,560 $32,305 
Lakewood  1995 12 2,013,000 1,870 206 633 $38,560 $32,305 
Lakewood  1996 1 1,860,000 1,887 201 660 $40,219 $32,715 
Lakewood  1996 2 1,678,000 1,887 202 660 $40,219 $32,715 
Lakewood  1996 3 1,731,000 1,887 203 660 $40,219 $32,715 
Lakewood  1996 4 1,871,000 1,887 204 660 $40,219 $32,715 
Lakewood  1996 5 2,608,000 1,887 205 660 $40,219 $32,715 
Lakewood  1996 6 2,607,000 1,887 206 660 $40,219 $32,715 
Lakewood  1996 7 4,021,000 1,887 207 660 $40,219 $32,715 
Lakewood  1996 8 4,083,000 1,887 208 660 $40,219 $32,715 
Lakewood  1996 9 2,806,000 1,887 209 660 $40,219 $32,715 
Lakewood  1996 10 2,492,000 1,887 210 660 $40,219 $32,715 
Lakewood  1996 11 1,956,000 1,887 211 660 $40,219 $32,715 
Lakewood  1996 12 2,293,000 1,887 212 660 $40,219 $32,715 
Lakewood  1997 1 2,115,000 1,927 207 689 $41,949 $33,130 
Lakewood  1997 2 1,950,000 1,927 208 689 $41,949 $33,130 
Lakewood  1997 3 1,992,000 1,927 209 689 $41,949 $33,130 
Lakewood  1997 4 2,163,000 1,927 210 689 $41,949 $33,130 
Lakewood  1997 5 3,970,000 1,927 211 689 $41,949 $33,130 
Lakewood  1997 6 4,654,000 1,927 212 689 $41,949 $33,130 
Lakewood  1997 7 4,635,000 1,927 213 689 $41,949 $33,130 
Lakewood  1997 8 3,479,000 1,927 214 689 $41,949 $33,130 
Lakewood  1997 9 3,132,000 1,927 215 689 $41,949 $33,130 
Lakewood  1997 10 2,938,000 1,927 216 689 $41,949 $33,130 
Lakewood  1997 11 2,476,000 1,927 217 689 $41,949 $33,130 
Lakewood  1997 12 2,543,000 1,927 218 689 $41,949 $33,130 
Lakewood  1998 1 2,531,000 2,058 213 718 $43,754 $33,551 
Lakewood  1998 2 2,478,000 2,058 214 718 $43,754 $33,551 
Lakewood  1998 3 2,983,000 2,058 215 718 $43,754 $33,551 
Lakewood  1998 4 2,443,000 2,058 216 718 $43,754 $33,551 
Lakewood  1998 5 4,016,000 2,058 217 718 $43,754 $33,551 
Lakewood  1998 6 3,816,000 2,058 218 718 $43,754 $33,551 
Lakewood  1998 7 5,264,000 2,058 219 718 $43,754 $33,551 
Lakewood  1998 8 5,121,000 2,058 220 718 $43,754 $33,551 
Lakewood  1998 9 6,552,000 2,058 221 718 $43,754 $33,551 
Lakewood  1998 10 3,238,000 2,058 222 718 $43,754 $33,551 
Lakewood  1998 11 3,422,000 2,058 223 718 $43,754 $33,551 
Lakewood  1998 12 3,856,000 2,058 224 718 $43,754 $33,551 
Lakewood  1999 1 3,717,000 2,075 219 749 $45,636 $33,977 
Lakewood  1999 2 3,288,000 2,075 220 749 $45,636 $33,977 
Lakewood  1999 3 3,631,000 2,075 221 749 $45,636 $33,977 
Lakewood  1999 4 2,728,000 2,075 222 749 $45,636 $33,977 
Lakewood  1999 5 4,362,000 2,075 223 749 $45,636 $33,977 
Lakewood  1999 6 4,988,000 2,075 224 749 $45,636 $33,977 
Lakewood  1999 7 7,478,000 2,075 225 749 $45,636 $33,977 
Lakewood  1999 8 6,654,000 2,075 226 749 $45,636 $33,977 
Lakewood  1999 9 6,240,000 2,075 227 749 $45,636 $33,977 
Lakewood  1999 10 3,776,000 2,075 228 749 $45,636 $33,977 
Lakewood  1999 11 3,391,000 2,075 229 749 $45,636 $33,977 
Lakewood  1999 12 3,039,000 2,075 230 749 $45,636 $33,977 
Lakewood  2000 1 3,080,000 2,337 226 815 $47,599 $34,408 
Lakewood  2000 2 2,792,000 2,337 227 815 $47,599 $34,408 
Lakewood  2000 3 2,774,000 2,337 228 815 $47,599 $34,408 
Lakewood  2000 4 3,339,000 2,337 229 815 $47,599 $34,408 
Lakewood  2000 5 4,615,000 2,337 230 815 $47,599 $34,408 
Lakewood  2000 6 4,775,000 2,337 231 815 $47,599 $34,408 
Lakewood  2000 7 6,757,000 2,337 232 815 $47,599 $34,408 
Lakewood  2000 8 6,720,000 2,337 233 815 $47,599 $34,408 
Lakewood  2000 9 5,336,000 2,337 234 815 $47,599 $34,408 
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Lakewood  2000 10 4,387,000 2,337 235 815 $47,599 $34,408 
Lakewood  2000 11 3,283,000 2,337 236 815 $47,599 $34,408 
Lakewood  2000 12 3,718,000 2,337 237 815 $47,599 $34,408 
Lakewood  2001 1 3,405,000 2,520 232 846 $49,646 $34,845 
Lakewood  2001 2 3,337,000 2,520 233 846 $49,646 $34,845 
Lakewood  2001 3 3,300,000 2,520 234 846 $49,646 $34,845 
Lakewood  2001 4 3,650,000 2,520 235 846 $49,646 $34,845 
Lakewood  2001 5 5,284,000 2,520 236 846 $49,646 $34,845 
Lakewood  2001 6 5,838,000 2,520 237 846 $49,646 $34,845 
Lakewood  2001 7 8,568,000 2,520 238 846 $49,646 $34,845 
Lakewood  2001 8 5,351,000 2,520 239 846 $49,646 $34,845 
Lakewood  2001 9 4,395,000 2,520 240 846 $49,646 $34,845 
Lakewood  2001 10 4,164,000 2,520 241 846 $49,646 $34,845 
Lakewood  2001 11 3,534,000 2,520 242 846 $49,646 $34,845 
Lakewood  2001 12 4,027,000 2,520 243 846 $49,646 $34,845 
McHenry 1996 1 50,697,989 19,109 11,340 7,071 $20,727 $16,860 
McHenry 1996 2 47,163,592 19,109 11,341 7,071 $20,727 $16,860 
McHenry 1996 3 48,271,991 19,109 11,342 7,071 $20,727 $16,860 
McHenry 1996 4 47,961,990 19,109 11,343 7,071 $20,727 $16,860 
McHenry 1996 5 52,720,987 19,109 11,344 7,071 $20,727 $16,860 
McHenry 1996 6 54,392,010 19,109 11,345 7,071 $20,727 $16,860 
McHenry 1996 7 66,590,015 19,109 11,346 7,071 $20,727 $16,860 
McHenry 1996 8 60,894,013 19,109 11,347 7,071 $20,727 $16,860 
McHenry 1996 9 58,434,000 19,109 11,348 7,071 $20,727 $16,860 
McHenry 1996 10 52,522,246 19,109 11,349 7,071 $20,727 $16,860 
McHenry 1996 11 48,648,000 19,109 11,350 7,071 $20,727 $16,860 
McHenry 1996 12 51,476,988 19,109 11,351 7,071 $20,727 $16,860 
McHenry 1997 1 52,874,003 19,222 11,466 7,271 $21,619 $17,074 
McHenry 1997 2 47,796,000 19,222 11,467 7,271 $21,619 $17,074 
McHenry 1997 3 52,445,986 19,222 11,468 7,271 $21,619 $17,074 
McHenry 1997 4 51,228,990 19,222 11,469 7,271 $21,619 $17,074 
McHenry 1997 5 54,570,013 19,222 11,470 7,271 $21,619 $17,074 
McHenry 1997 6 62,168,010 19,222 11,471 7,271 $21,619 $17,074 
McHenry 1997 7 68,622,003 19,222 11,472 7,271 $21,619 $17,074 
McHenry 1997 8 65,298,989 19,222 11,473 7,271 $21,619 $17,074 
McHenry 1997 9 62,289,000 19,222 11,474 7,271 $21,619 $17,074 
McHenry 1997 10 55,304,000 19,222 11,475 7,271 $21,619 $17,074 
McHenry 1997 11 49,416,000 19,222 11,476 7,271 $21,619 $17,074 
McHenry 1997 12 50,700,996 19,222 11,477 7,271 $21,619 $17,074 
McHenry 1998 1 50,603,997 19,451 11,594 7,476 $22,549 $17,291 
McHenry 1998 2 46,004,000 19,451 11,595 7,476 $22,549 $17,291 
McHenry 1998 3 54,176,995 19,451 11,596 7,476 $22,549 $17,291 
McHenry 1998 4 58,155,990 19,451 11,597 7,476 $22,549 $17,291 
McHenry 1998 5 59,980,009 19,451 11,598 7,476 $22,549 $17,291 
McHenry 1998 6 60,567,000 19,451 11,599 7,476 $22,549 $17,291 
McHenry 1998 7 73,872,008 19,451 11,600 7,476 $22,549 $17,291 
McHenry 1998 8 70,319,005 19,451 11,601 7,476 $22,549 $17,291 
McHenry 1998 9 60,521,010 19,451 11,602 7,476 $22,549 $17,291 
McHenry 1998 10 56,037,987 19,451 11,603 7,476 $22,549 $17,291 
McHenry 1998 11 51,696,000 19,451 11,604 7,476 $22,549 $17,291 
McHenry 1998 12 52,555,013 19,451 11,605 7,476 $22,549 $17,291 
McHenry 1999 1 55,690,012 19,503 11,723 7,687 $23,519 $17,510 
McHenry 1999 2 47,889,996 19,503 11,724 7,687 $23,519 $17,510 
McHenry 1999 3 53,579,997 19,503 11,725 7,687 $23,519 $17,510 
McHenry 1999 4 55,344,000 19,503 11,726 7,687 $23,519 $17,510 
McHenry 1999 5 61,733,989 19,503 11,727 7,687 $23,519 $17,510 
McHenry 1999 6 64,874,010 19,503 11,728 7,687 $23,519 $17,510 
McHenry 1999 7 80,774,003 19,503 11,729 7,687 $23,519 $17,510 
McHenry 1999 8 71,684,989 19,503 11,730 7,687 $23,519 $17,510 
McHenry 1999 9 68,967,000 19,503 11,731 7,687 $23,519 $17,510 
McHenry 1999 10 59,144,001 19,503 11,732 7,687 $23,519 $17,510 
McHenry 1999 11 55,547,010 19,503 11,733 7,687 $23,519 $17,510 
McHenry 1999 12 56,737,006 19,503 11,734 7,687 $23,519 $17,510 
McHenry 2000 1 57,051,036 20,194 11,853 8,127 $24,531 $17,733 
McHenry 2000 2 51,429,252 20,194 11,854 8,127 $24,531 $17,733 
McHenry 2000 3 55,133,004 20,194 11,855 8,127 $24,531 $17,733 
McHenry 2000 4 59,829,990 20,194 11,856 8,127 $24,531 $17,733 
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McHenry 2000 5 64,751,002 20,194 11,857 8,127 $24,531 $17,733 
McHenry 2000 6 63,231,000 20,194 11,858 8,127 $24,531 $17,733 
McHenry 2000 7 69,924,003 20,194 11,859 8,127 $24,531 $17,733 
McHenry 2000 8 72,512,999 20,194 11,860 8,127 $24,531 $17,733 
McHenry 2000 9 66,326,010 20,194 11,861 8,127 $24,531 $17,733 
McHenry 2000 10 60,562,003 20,194 11,862 8,127 $24,531 $17,733 
McHenry 2000 11 56,363,010 20,194 11,863 8,127 $24,531 $17,733 
McHenry 2000 12 61,771,995 20,194 11,864 8,127 $24,531 $17,733 
McHenry 2001 1 62,496,000 21,662 11,985 8,220 $25,586 $17,958 
McHenry 2001 2 55,440,000 21,662 11,986 8,220 $25,586 $17,958 
McHenry 2001 3 59,551,000 21,662 11,987 8,220 $25,586 $17,958 
McHenry 2001 4 63,420,000 21,662 11,988 8,220 $25,586 $17,958 
McHenry 2001 5 67,580,000 21,662 11,989 8,220 $25,586 $17,958 
McHenry 2001 6 71,790,000 21,662 11,990 8,220 $25,586 $17,958 
McHenry 2001 7 90,458,000 21,662 11,991 8,220 $25,586 $17,958 
McHenry 2001 8 75,671,000 21,662 11,992 8,220 $25,586 $17,958 
McHenry 2001 9 65,670,000 21,662 11,993 8,220 $25,586 $17,958 
McHenry 2001 10 61,349,000 21,662 11,994 8,220 $25,586 $17,958 
McHenry 2001 11 56,910,000 21,662 11,995 8,220 $25,586 $17,958 
McHenry 2001 12 58,342,000 21,662 11,996 8,220 17,980 $17,958 
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Appendix B:  Weather Data Used to Prepare the McHenry County Water-Use Model 
 
 

Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1951 1 1.6 8 28.0 19 0 
1951 2 2.37 11 33.7 24.2 0 
1951 3 3.66 12 41.7 32.7 0 
1951 4 3.34 15 55.6 44.9 10 
1951 5 3.59 10 73.7 60.6 42 
1951 6 3.9 11 75.6 63.7 45 
1951 7 5.45 11 81.8 69.4 146 
1951 8 4.21 9 77.8 66.9 102 
1951 9 2.81 7 71.4 59.7 25 
1951 10 3.13 9 62.5 51.5 20 
1951 11 3.54 9 37.4 28.9 0 
1951 12 2.95 8 29.4 20.7 0 
1952 1 1.53 10 30.3 21.7 0 
1952 2 0.24 2 35.9 29.2 0 
1952 3 4.39 11 39.3 31.4 0 
1952 4 2.47 7 63.1 50.2 13 
1952 5 3.88 13 69.7 58.1 27 
1952 6 5.38 8 82.7 71.5 225 
1952 7 6.8 10 85.6 74.3 296 
1952 8 2.81 8 80.5 69.6 162 
1952 9 0.47 3 76.8 63.3 74 
1952 10 0 0 60.2 46.6 6 
1952 11 3.05 6 51.1 40.5 0 
1952 12 2.21 9 34.3 28.6 0 
1953 1 1.35 8 32.8 25.3 0 
1953 2 1.48 6 37.5 29.1 0 
1953 3 1.91 10 44.5 35.5 0 
1953 4 2.92 13 53.7 44.1 0 
1953 5 2.61 11 71.7 59.3 49 
1953 6 6.86 7 83.7 70.9 191 
1953 7 4.43 13 84.6 73.2 263 
1953 8 2.42 8 84.9 72 230 
1953 9 2.58 9 77.1 63.5 95 
1953 10 0.78 5 70.0 55.8 18 
1953 11 0.67 4 51.2 41.2 0 
1953 12 2.19 9 35.1 27.5 0 
1954 1 0.75 5 30.8 22.5 0 
1954 2 1.86 8 43.0 34.6 0 
1954 3 2.82 10 41.5 32.2 0 
1954 4 5.8 10 63.1 51.1 4 
1954 5 2.47 7 66.3 54.4 12 
1954 6 5.85 8 84.0 71.9 260 
1954 7 5.3 8 84.3 72.8 249 
1954 8 3.19 10 80.2 69.4 156 
1954 9 2.25 8 77.6 65.5 98 
1954 10 5.78 11 62.4 51.9 25 
1954 11 1.46 7 48.5 39.1 0 
1954 12 2.06 8 34.0 27.3 0 
1955 1 0.88 4 28.8 20.7 0 
1955 2 0.91 3 32.9 23.6 0 
1955 3 2.64 5 45.1 34.2 0 
1955 4 2.17 8 67.6 54.2 0 
1955 5 2.26 10 75.5 61.9 60 
1955 6 3.81 10 77.4 65.5 88 
1955 7 2.13 9 90.7 78.3 420 
1955 8 4.2 5 87.3 75.3 332 
1955 9 2.92 6 76.7 64.6 83 
1955 10 3.14 8 65.2 54.6 4 
1955 11 0.8 7 42.8 32.9 0 
1955 12 0.37 9 28.8 21.7 0 
1956 1 0.42 8 32.3 24.2 0 
1956 2 1.18 9 34.6 26 0 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1956 3 1.02 11 43.0 33.7 0 
1956 4 4.8 9 57.2 45.4 2 
1956 5 5.2 15 70.7 58.9 58 
1956 6 1.52 6 85.6 73.4 285 
1956 7 4.95 10 82.6 71.8 220 
1956 8 4.26 10 82.0 70.4 140 
1956 9 0.35 3 77.1 62.5 50 
1956 10 0.42 3 73.1 58.3 12 
1956 11 1.67 5 49.4 39.4 0 
1956 12 0.99 6 38.0 30.5 0 
1957 1 2.67 4 25.8 15.1 0 
1957 2 1.91 5 40.5 31.3 0 
1957 3 2.58 4 44.8 35.1  
1957 4 4.1 11 58.2 48.3 9 
1957 5 6.19 12 68.0 57.1 15 
1957 6 1.18 7 80.9 69.6 166 
1957 7 6 7 87.1 74.5 302 
1957 8 5.03 10 83.7 71.2 202 
1957 9 0.67 3 75.1 61.7 51 
1957 10 1.87 6 61.0 48.6 0 
1957 11 3.22 6 45.9 37.6 0 
1957 12 2.32 7 39.1 30.7 0 
1958 1 1.02 4 29.5 21.3 0 
1958 2 0.28  24.8 16 0 
1958 3 0.41 3 41.9 34.2 0 
1958 4 2.1 6 60.2 48.1 1 
1958 5 0.67 1 74.5 59.2 32 
1958 6 4.87 12 74.1 62.7 42 
1958 7 4.82 8 80.4 69.9 166 
1958 8 2.66 5 84.2 71.6 230 
1958 9 2.08 4 75.4 63.3 63 
1958 10 2.53 5 66.7 54.7 9 
1958 11 1.84 7 50.0 40 0 
1958 12 0.84 5 27.0 18.8 0 
1959 1 2.51 6 24.1 14.2 0 
1959 2 1.93 5 30.1 20.9 0 
1959 3 3.81 8 44.2 34.6 0 
1959 4 3.8 9 58.6 47.7 0 
1959 5 2.8 6 75.4 64 121 
1959 6 2.04 7 82.2 70 183 
1959 7 4.03 9 83.2 71 192 
1959 8 4.4 8 85.1 74.9 312 
1959 9 3.7 7 78.2 65.7 123 
1959 10 5.7 12 56.3 48.1 0 
1959 11 1.98 4 38.9 30 0 
1959 12 3.48 8 39.7 32.8 0 
1960 1 4.07 7 30.5 23.6 0 
1960 2 1.56 5 29.6 22.9 0 
1960 3 1.91 6 32.5 21.7 0 
1960 4 4.85 9 62.9 51.4 20 
1960 5 5.65 14 67.2 56.2 5 
1960 6 3.9 11 76.6 66 89 
1960 7 3.01 5 82.7 70.1 176 
1960 8 2.27 8 83.9 71.7 223 
1960 9 3.04 8 77.4 66 132 
1960 10 3.89 7 63.6 51.1 2 
1960 11 2.24 8 48.9 39.4 0 
1960 12 0.4 2 31.6 22.3 0 
1961 1 0.18 2 29.4 19.3 0 
1961 2 0.6 3 40.4 30.6 0 
1961 3 3.2 8 45.3 36.6 0 
1961 4 2.27 13 52.6 42.3 0 
1961 5 1.96 5 68.2 54.7 20 
1961 6 3.02 9 80.5 67.1 127 
1961 7 3.32 9 83.2 71.4 217 
1961 8 1.98 5 84.3 71.2 205 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1961 9 8.57 12 77.1 65.1 145 
1961 10 5.61 8 63.6 52.5 8 
1961 11 3.16 5 46.1 37 0 
1961 12 0.98 5 30.8 22.3 0 
1962 1 2.9 6 22.8 12.9 0 
1962 2 1.32 6 30.0 21 0 
1962 3 1.95 6 38.6 30.5 0 
1962 4 1.45 5 59.9 46.8 13 
1962 5 4.75 9 76.9 64.1 120 
1962 6 3.28 9 81.3 68.2 143 
1962 7 4.71 9 79.4 69.5 161 
1962 8 0.76 4 85.3 71.3 211 
1962 9 1.95 4 73.7 59.7 43 
1962 10 0.95 7 65.9 54.7 29 
1962 11 0.75 3 48.1 38 0 
1962 12 0.57 4 31.9 21.8 0 
1963 1 0.43 3 17.5 8.7 0 
1963 2 0.63 4 26.7 16 0 
1963 3 3.88 13 47.9 37.1 0 
1963 4 4.22 9 63.1 49.4 2 
1963 5 2.19 7 70.1 56.9 22 
1963 6 2.27 6 86.2 70.7 214 
1963 7 4.7 4 87.6 72.8 256 
1963 8 3.6 6 81.8 68.5 147 
1963 9 3.22 7 75.9 63.3 56 
1963 10 1.04 4 73.7 60.7 31 
1963 11 1.88 6 51.6 42.6 0 
1963 12 1.12 5 23.2 13.6 0 
1964 1 1.22 4 35.7 27.1 0 
1964 2 0.5 2 35.8 26.1 0 
1964 3 3.87 9 43.1 33.9 0 
1964 4 4.7 13 59.5 48.7 4 
1964 5 2.8 7 78.7 65 102 
1964 6 4.02 6 83.7 70.4 225 
1964 7 4.93 10 87.3 74.8 312 
1964 8 2.59 5 82.6 69.4 176 
1964 9 3.64 8 76.8 63.9 109 
1964 10 0.15 1 63.2 49.6 1 
1964 11 5.34 6 51.3 41.5 0 
1964 12 0.97 6 30.7 23.3 0 
1965 1 4.51 9 28.7 20.5 0 
1965 2 1.59 8 31.8 22.8 0 
1965 3 2.71 9 34.3 26.7 0 
1965 4 4.71 13 56.3 45.9 0 
1965 5 1.29 8 78.2 64.3 85 
1965 6 1.53 7 83.4 68.4 144 
1965 7 4.15 9 85.8 72.4 243 
1965 8 9.28 15 80.6 69.5 178 
1965 9 4.86 13 72.8 62.6 65 
1965 10 2.64 7 63.5 52.5 10 
1965 11 2.25 7 49.2 39.6 0 
1965 12 3.37 5 40.4 32.8 0 
1966 1 2.27 5 24.4 14.5 0 
1966 2 1.56 5 32.4 24.7 0 
1966 3 1.56 7 47.9 37.7 0 
1966 4 3.83 12 55.6 45.2 0 
1966 5 3.25 8 66.2 53.4 13 
1966 6 3.49 9 83.5 69.8 181 
1966 7 2.64 8 89.3 75.2 326 
1966 8 0.98 5 83.4 69.5 157 
1966 9 1.01 3 75.6 61.9 57 
1966 10 1.97 5 64.2 50.2 2 
1966 11 3.51 7 49.5 39.5 0 
1966 12 2.64 8 32.5 24.2 0 
1967 1 1.77 6 35.6 25.1 0 
1967 2 1.77 7 29.3 17.7 0 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1967 3 2.23 5 44.6 35 0 
1967 4 6 9 59.5 48.1 1 
1967 5 1.82 7 67.5 54.1 25 
1967 6 10.32 14 82.4 70.2 173 
1967 7 3.81 10 82.5 70 193 
1967 8 2.83 12 78.3 66.3 108 
1967 9 3.5 6 74.6 61.3 55 
1967 10 3.63 11 61.4 51.3 21 
1967 11 2.73 9 42.2 34.8 0 
1967 12 1.97 10 35.0 27.9 0 
1968 1 0.79 6 29.6 21.1 0 
1968 2 0.86 5 31.9 21.6 0 
1968 3 0.71 6 54.2 41.7 0 
1968 4 3.04 7 62.2 50 0 
1968 5 3.62 12 68.1 55.9 4 
1968 6 5.02 11 82.6 70.3 193 
1968 7 2.53 9 83.8 71.5 222 
1968 8 6.54 5 84.7 72.1 257 
1968 9 4.97 11 75.2 63.7 56 
1968 10 1.31 5 63.7 52.8 40 
1968 11 2.43 7 45.1 37.6 0 
1968 12 2.45 7 32.9 25.3 0 
1969 1 1.65 7 25.4 17.9 0 
1969 2 0 0 33.7 27 0 
1969 3 0.84 4 42.9 31.6 0 
1969 4 4.09 9 62.0 49.5 0 
1969 5 3.35 9 73.5 60.2 56 
1969 6 9.6 13 74.8 63.7 95 
1969 7 3.1 11 83.9 73 263 
1969 8 1.58 4 86.1 72.7 247 
1969 9 2.36 5 75.9 63.9 82 
1969 10 6.19 7 60.1 49.5 12 
1969 11 1.16 4 45.0 36.1 0 
1969 12 1.38 4 32.5 25 0 
1970 1 0.45 4 20.8 12.7 0 
1970 2 0.34 3 32.6 23.3 0 
1970 3 1.36 5 42.5 33 0 
1970 4 3.74 9 60.6 49.6 26 
1970 5 5.39 13 74.0 61.6 74 
1970 6 5.89 8 80.7 69.1 177 
1970 7 4.6 7 87.8 75.1 325 
1970 8 0.63 3 85.3 73 256 
1970 9 10.56 11 75.9 64.3 90 
1970 10 2.94 9 64.1 53.2 7 
1970 11 1.94 8 44.7 37.1 0 
1970 12 1.42 6 35.2 26.9 0 
1971 1 1.45 5 24.9 15.3 0 
1971 2 1.87 7 31.9 23.8 0 
1971 3 2.25 8 40.8 32.1 0 
1971 4 1.31 4 61.7 47.8 0 
1971 5 1.68 5 71.4 56.6 27 
1971 6 3.53 9 86.8 73.1 264 
1971 7 2.31 6 83.0 70.6 197 
1971 8 2.1 7 85.1 70.5 185 
1971 9 1.81 5 81.2 68.1 188 
1971 10 2.44 7 70.7 59.6 41 
1971 11 1.97 7 48.2 38.5 0 
1971 12 5.17 8 38.3 30.3 0 
1972 1 0.78 4 28.1 17.8 0 
1972 2 0.7 3 31.0 21.7 0 
1972 3 2.87 9 42.5 32 0 
1972 4 4.17 6 56.5 44.6 0 
1972 5 3.78 12 75.3 60.9 64 
1972 6 5.16 9 79.6 65.7 101 
1972 7 4.83 7 82.8 71.1 215 
1972 8 10.32 9 82.2 71 218 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1972 9 10.92 11 74.8 62.9 53 
1972 10 3.33 7 59.1 48.9  
1972 11 1.33 7 41.3 36.1 0 
1972 12 2.6 6 30.3 22.6 0 
1973 1 1.26 6 33.8 25.9 0 
1973 2 0.97 6 34.7 27.1 0 
1973 3 2.79 9 52.3 42.4 0 
1973 4 6.49 13 57.9 47.4 1 
1973 5 5.88 9 66.6 55.1 0 
1973 6 4 9 82.0 70.5 173 
1973 7 3.47 7 85.8 74.1 288 
1973 8 1.89 5 85.1 73.5 276 
1973 9 8 10 74.0 64.3 95 
1973 10 5.81 11 67.2 56.5 21 
1973 11 1.85 5 47.0 38.6 0 
1973 12 3.47 11 31.9 24.5 0 
1974 1 3.48 7 28.8 21.4 0 
1974 2 1.6 5 33.7 24.3 0 
1974 3 2.25 11 45.7 36.7 0 
1974 4 6.01 12 63.5 51.1 10 
1974 5 7.2 12 67.3 56.6 20 
1974 6 5.75 10 77.9 65.9 94 
1974 7 2.81 6 88.1 74.8 313 
1974 8 3.86 8 80.3 69.1 146 
1974 9 0.48 4 73.3 60.1 42 
1974 10 1.95 6 64.6 52.6 3 
1974 11 3.07 8 47.5 39.6 0 
1974 12 1.8 10 34.4 28.3 0 
1975 1 2.76 8 33.3 25.1 0 
1975 2 2.05 7 31.5 24.4 0 
1975 3 2.04 8 40.1 31.2 0 
1975 4 4.41 8 53.7 43.1 0 
1975 5 2.94 7 75.6 63.4 91 
1975 6 4.89 9 81.0 70.2 193 
1975 7 3.43 5 83.8 72.2 246 
1975 8 6.43 8 82.4 72.2 229 
1975 9 0.85 3 71.7 59.4 28 
1975 10 0.44 4 68.1 54.3 13 
1975 11 4.32 9 52.8 43.6 0 
1975 12 2.05 6 36.1 28.8 0 
1976 1 0.82 6 26.5 16.6 0 
1976 2 1.58 6 42.7 31.8 0 
1976 3 6.36 11 51.0 39.6 0 
1976 4 4.75 9 63.8 50.5 11 
1976 5 3.34 8 69.2 55.7 4 
1976 6 3.79 7 81.8 68.9 144 
1976 7 3.81 5 86.6 73.6 272 
1976 8 2.2 6 82.6 69.3 169 
1976 9 1.05 4 75.6 61.7 56 
1976 10 1.62 5 57.8 46.1 7 
1976 11 0.4 2 40.8 29.8 0 
1976 12 0.34 3 26.3 16.1 0 
1977 1 0.97 8 15.8 6.6 0 
1977 2 0.8 4 34.0 23.9 0 
1977 3 4.07 10 53.8 43.8 0 
1977 4 2.3 8 69.3 54.4 26 
1977 5 3.89 8 82.0 67 157 
1977 6 3.5 7 79.2 67.4 120 
1977 7 3.57 7 87.3 74.9 297 
1977 8 6.68 13 78.0 66.6 104 
1977 9 4.16 13 73.1 61.8 25 
1977 10 2.95 5 60.5 47.7 0 
1977 11 2.25 8 46.6 37.7 0 
1977 12 1.55 4 30.3 21.7 0 
1978 1 1.76 4 22.5 13.9 0 
1978 2 0.46 3 24.3 13.7 0 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1978 3 0.84 4 39.1 30.2 0 
1978 4 4 10 61.3 48.1 0 
1978 5 4.11 6 72.7 60 88 
1978 6 6.85 8 82.9 70 180 
1978 7 8.34 8 82.5 71.5 214 
1978 8 3.4 10 82.9 71.4 218 
1978 9 6.66 8 81.2 68.8 176 
1978 10 1.09 7 62.3 50.9 0 
1978 11 1.82 4 49.7 39.7 0 
1978 12 2.47 6 31.2 22.8 0 
1979 1 4.05 7 20.1 10.2 0 
1979 2 1.11 5 23.4 14.6 0 
1979 3 4.1 10 44.1 34.6 0 
1979 4 6.42 9 55.1 44.7 0 
1979 5 1.52 3 74.5 60.1 68 
1979 6 4.01 11 82.6 69.5 167 
1979 7 2.67 4 85.1 72.1 236 
1979 8 8.27 13 80.3 70.1 195 
1979 9 0 0 78.3 64.8 88 
1979 10 1.37 7 62.8 51.4 16 
1979 11 2.72 7 47.6 38.6 0 
1979 12 2.24 7 38.2 29  
1980 1 0.73 12 28.7 20.4 0 
1980 2 1.08 13 27.7 17.8 0 
1980 3 0.48 13 38.2 29.4 0 
1980 4 2.98 13 55.8 45.3 5 
1980 5 4.2 8 72.6 59.5 41 
1980 6 6.21 13 77.6 65.8 106 
1980 7 4.54 9 85.0 73.7 282 
1980 8 4.99 11 81.8 71.3 210 
1980 9 7.88 20 74.1 62.1 51 
1980 10 1.78 7 58.4 46.2 0 
1980 11 0.89 8 47.5 37.2 0 
1980 12 3.17 11 32.3 23.9 0 
1981 1 0.1 6 30.1 20 0 
1981 2 1.88 12 35.7 25.2 0 
1981 3 0.52 5 48.3 35.7 0 
1981 4 3.99 15 63.2 50.8 0 
1981 5 2.29 11 67.7 55 19 
1981 6 4.96 13 81.0 69.1 136 
1981 7 1.62 9 81.8 70.3 194 
1981 8 7.57 14 80.7 69.5 164 
1981 9 4.09 9 72.4 60.1 35 
1981 10 2.07 9 59.7 47.3 2 
1981 11 1.64 7 50.3 39.2 0 
1981 12 0.77 5 31.9 23 0 
1982 1 2.11 19 18.9 8.9 0 
1982 2 0.27 5 29.4 19 0 
1982 3 3.2 16 41.0 31.4 0 
1982 4 3.13 9 54.2 43 0 
1982 5 3.91 12 76.3 64.4 84 
1982 6 2.61 8 75.7 63.3 48 
1982 7 6.95 12 84.0 73.2 264 
1982 8 2.49 8 79.5 68.2 142 
1982 9 1.49 9 72.5 60.7 59 
1982 10 3.39 10 66.4 52.2 13 
1982 11 5.43 13 46.7 37.8 0 
1982 12 4.97 15 40.9 32.7 0 
1983 1 0.42 7 31.5 24.4 0 
1983 2 1.4 8 37.0 28.9 0 
1983 3 2.89 13 45.7 36.3 0 
1983 4 4.22 15 52.6 43.1 1 
1983 5 4.31 17 65.9 54.2 1 
1983 6 1.96 9 81.4 69.1 179 
1983 7 5.31 10 88.2 75.9 360 
1983 8 2.83 7 88.2 75 321 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1983 9 3.17 10 76.2 62.4 87 
1983 10 2.31 9 63.6 52.1 11 
1983 11 4.42 14 49.2 40.5 0 
1983 12 2.52 15 20.3 12.2 0 
1984 1 0.83 9 25.1 15.5 0 
1984 2 1.58 9 40.9 31.8 0 
1984 3 1.97 10 36.1 28.1 0 
1984 4 2.93 13 55.5 46 1 
1984 5 3.95 9 67.1 55.4  
1984 6 3.51 10 82.3 70.1 173 
1984 7 3.1 9 83.0 70.3 184 
1984 8 1.84 7 86.6 72.6 250 
1984 9 1.67 11 74.9 61.4 88 
1984 10 5.43 16 65.0 53.5 3 
1984 11 3.57 7 47.9 37.4 0 
1984 12 3.09 16 37.7 27.6 0 
1985 1 1.35 11 23.7 12.2 0 
1985 2 2.21 10 28.0 17.5 0 
1985 3 2.9 13 48.3 38.1 0 
1985 4 1.57 12 63.8 52.4 46 
1985 5 3.09 10 75.3 61.6 50 
1985 6 2.05 11 78.9 66.1 113 
1985 7 3.12 8 85.9 73 252 
1985 8 4.77 11 79.4 67.7 109 
1985 9 2.48 12 76.1 64.2 128 
1985 10 6.79 13 63.1 51.5 0 
1985 11 6.25 17 42.7 35.3 0 
1985 12 1.79 12 25.5 14.7 0 
1986 1 0.64 6 28.6 19.2 0 
1986 2 2.29 12 29.9 21.3 0 
1986 3 0.93 6 48.4 36.8 4 
1986 4 2.06 10 64.8 51.6 23 
1986 5 4.61 10 71.4 59.3 20 
1986 6 3.54 14 80.5 68 137 
1986 7 4.09 11 85.2 74.6 314 
1986 8 2.45 8 79.2 66.5 96 
1986 9 9.11 15 75.4 64 76 
1986 10 2.23 11 61.6 50.6 0 
1986 11 0.97 9 43.2 34 0 
1986 12 0.91 8 35.1 27.9 0 
1987 1 1.05 9 31.4 23.3 0 
1987 2 0.13 1 40.9 30 0 
1987 3 1.79 9 48.9 38.2 0 
1987 4 3.69 8 62.7 49.7 13 
1987 5 3.22 12 75.4 62 105 
1987 6 3.52 8 85.8 72 229 
1987 7 5.47 14 86.2 74.9 317 
1987 8 11.7 16 81.2 70.4 209 
1987 9 2.12 15 75.0 61.8 29 
1987 10 0.91 8 57.6 44.9 0 
1987 11 2.21 14 50.9 41.4 0 
1987 12 3.58 13 36.5 29.5 0 
1988 1 2.91 10 24.6 14 0 
1988 2 0.41 6 30.5 19.5 0 
1988 3 1.92 9 46.5 35.7 0 
1988 4 2.97 11 58.9 46.3 0 
1988 5 1.24 5 77.3 61.3 59 
1988 6 1.69 3 89.3 72.5 271 
1988 7 1.8 8 90.7 75.9 351 
1988 8 3.4 9 88.5 75.8 353 
1988 9 1.65 7 78.6 64.2 69 
1988 10 2.89 8 57.1 44.5 2 
1988 11 4.22 15 47.7 39.1 0 
1988 12 1.06 9 35.3 25.2 0 
1989 1 0.21 4 36.9 28.3 0 
1989 2 0.79 9 26.9 15.8 0 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1989 3 1.43 4 42.7 32 0 
1989 4 1.21 11 56.5 45 0 
1989 5 2 10 69.7 56.9 28 
1989 6 4.03 7 80.0 67 111 
1989 7 5.45 11 85.8 73.3 266 
1989 8 5.26 9 81.3 69.3 151 
1989 9 4.34 8 72.9 59.7 30 
1989 10 1.07 5 65.1 51.8 9 
1989 11 1.42 14 45.5 34.1 0 
1989 12 0.67 10 24.1 14 0 
1990 1 1.34 8 39.2 29.6 0 
1990 2 1.09 8 37.6 26.7 0 
1990 3 3.3 11 48.0 38.4 1 
1990 4 2.66 8 59.3 48 35 
1990 5 6.36 10 65.4 53.8 4 
1990 6 7.65 12 79.8 67.7 131 
1990 7 3.95 13 82.8 71.4 215 
1990 8 6.34 10 80.8 69.9 179 
1990 9 1.64 7 76.4 63.8 102 
1990 10 3.91 11 61.9 48.4 5 
1990 11 4.2 10 52.9 41.8 0 
1990 12 1.78 7 34.4 25.1 0 
1991 1 1.07 7 27.7 16.8 0 
1991 2 0.84 4 35.8 27.2 0 
1991 3 3.89 11 48.2 38 0 
1991 4 3.33 13 61.8 49.9 10 
1991 5 5.01 13 75.5 63.9 154 
1991 6 1.31 5 85.3 72.1 238 
1991 7 1.71 8 87.3 73.4 267 
1991 8 2.5 4 85.9 72.6 247 
1991 9 2.57 9 74.8 61.9 109 
1991 10 5.97 14 62.2 50.7 4 
1991 11 3.11 14 42.5 32.2 0 
1991 12 1.49 8 36.0 26.7 0 
1992 1 0.94 10 32.7 25.5 0 
1992 2 1.46 5 38.0 30.8 0 
1992 3 3.22 8 46.3 36 0 
1992 4 2.65 15 54.8 44.6 0 
1992 5 0.98 4 71.8 57.4 45 
1992 6 1.98 5 79.5 65.9 93 
1992 7 6.75 17 77.9 68.5 137 
1992 8 3.72 9 76.6 65.2 88 
1992 9 5.01 14 72.2 60.4 46 
1992 10 0.52 5 62.7 49.3 3 
1992 11 5.48 14 42.4 36.2 0 
1992 12 1.97 9 33.9 26 0 
1993 1 2.35 9 31.2 22.1 0 
1993 2 0.6 6 31.8 22.6 0 
1993 3 1.74 12 40.3 31.9 0 
1993 4 7.88 15 54.2 43.7 0 
1993 5 3.01 13 73.1 60.1 36 
1993 6 10.4 16 77.7 66.4 129 
1993 7 5.49 12 82.9 72.8 248 
1993 8 2.36 11 83.5 72.4 243 
1993 9 3.67 10 68.5 57.8 16 
1993 10 1.32 5 62.3 48.9 5 
1993 11 1.51 8 45.8 36.5 0 
1993 12 1.29 11 33.6 26.4 0 
1994 1 1.15 10 22.0 13.2 0 
1994 2 1.9 8 28.0 19.3 0 
1994 3 0.8 7 45.8 38.4 0 
1994 4 1.96 6 62.1 51.7 22 
1994 5 1.33 7 72.5 58.7 48 
1994 6 6.99 11 85.1 70.7 220 
1994 7 4.33 11 82.5 71.6 220 
1994 8 5.79 11 78.8 67.6 122 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
1994 9 1.94 8 76.0 64.7 94 
1994 10 1.55 7 65.2 53.4 3 
1994 11 5.04 9 51.1 41.8 0 
1994 12 0.78 6 38.3 30.8 0 
1995 1 2.06 11 28.5 20.3 0 
1995 2 0.11 2 32.8 23.7 0 
1995 3 1.63 11 48.2 37.6 0 
1995 4 5.1 18 54.2 43.6 0 
1995 5 4.94 12 68.3 56.7 6 
1995 6 1.4 10 84.4 71.8 244 
1995 7 2.75 8 87.3 75.5 340 
1995 8 3.91 13 87.6 77.6 401 
1995 9 1.99 4 73.7 60.3 49 
1995 10 3.88 13 64.3 52.1 5 
1995 11 3.4 7 39.2 30.2 0 
1995 12 0.53 5 32.2 23.6 0 
1996 1 0.94 9 29.7 20 0 
1996 2 1.34 5 32.4 23 0 
1996 3 0.98 6 40.2 29.6 0 
1996 4 2.8 12 56.7 44.2 0 
1996 5 9.89 19 64.8 54.9 37 
1996 6 2.64 14 79.2 68.3 158 
1996 7 3.36 11 81.6 69.9 168 
1996 8 3.89 5 83.4 71.3 200 
1996 9 1.77 7 74.8 62.5 76 
1996 10 3.19 9 63.7 50.9 0 
1996 11 1.16 9 38.8 30.8 0 
1996 12 1.7 15 31.4 24.6 0 
1997 1 1.76 12 26.0 16.3 0 
1997 2 2.93 8 34.9 26.7 0 
1997 3 1.36 8 45.7 36.6 0 
1997 4 1.31 10 56.1 44.3 0 
1997 5 5.96 12 65.8 53.6 3 
1997 6 2.93 5 81.3 69.2 164 
1997 7 1.08 10 85.2 73.3 270 
1997 8 4.07 11 79.9 68.7 135 
1997 9 2.18 5 76.6 63.7 62 
1997 10 1.71 7 63.8 52.2 48 
1997 11 1.51 11 43.3 35.7 0 
1997 12 0.86 9 36.0 29.4 0 
1998 1 0.88 10 34.8 28.5 0 
1998 2 1.64 8 43.2 36.6 0 
1998 3 3.43 14 45.3 37.8 8 
1998 4 4.51 13 58.7 48.9 0 
1998 5 3.69 17 75.4 64.2 72 
1998 6 6.27 14 77.5 67.9 166 
1998 7 3.68 8 81.8 71.8 217 
1998 8 3.34 5 84.5 73.2 261 
1998 9 1.98 4 82.1 70.4 149 
1998 10 4.59 12 62.9 53.2 1 
1998 11 2.18 3 50.7 41.7 0 
1998 12 0.89 3 41.0 31.9 0 
1999 1 1.34 1 26.1 18.8 0 
1999 2 1.17 10 42.4 33.3 0 
1999 3 4.58 11 42.5 32.9 0 
1999 4 7.77 16 59.9 49.7 0 
1999 5 3.36 13 72.9 61.7 47 
1999 6 9.6 8 84.0 74.1 281 
1999 7 3.65 9 89.1 78 374 
1999 8 3.06 8 81.4 69.8 166 
1999 9 1.38 3 76.6 60.5 34 
1999 10 0.7 1 64.0 49.7 0 
1999 11 0.11 1 59.0 45.2 0 
1999 12 1.94 12 34.9 26.8 0 
2000 1 2.9 1 29.5 21.6 0 
2000 2 2.63 6 40.9 30.8 0 
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Table B:1:  Long-Term Weather Data, McHenry County (1951-2001) 

Year Month Precipitation Rainy Days 
Average Maximum 

Temperature 
Average 

Temperature Cooling Degree-Days 
2000 3 1.05 9 54.5 43 0 
2000 4 3.66 10 59.3 47.7 0 
2000 5 6.62 14 72.3 61.7 55 
2000 6 8.01 14 77.0 66.9 115 
2000 7 4.54 7 80.9 71.1 195 
2000 8 3.7 7 81.6 71.6 215 
2000 9 7.92 10 75.4 63.8 103 
2000 10 0.87 6 66.2 54.9 7 
2000 11 0 0 42.9 35.8 0 
2000 12 0 0 21.5 12.6 0 
2001 1 2.28 5 28.6 13.5 0 
2001 2 3.05 9 30.4 14.4 0 
2001 3 1.25 7 42.5 24.2 0 
2001 4 3.21 14 65.7 41.2 7 
2001 5 3.98 15 71.8 50.4 58 
2001 6 2.11 9 78.2 56.9 156 
2001 7 0.75 8 86.9 63.5 326 
2001 8 4.22 11 82.8 62.7 247 
2001 9 9.19 10 71.7 50.4 45 
2001 10 4 8 60.0 41 0 
2001 11 2.04 11 57.7 37.4 0 
2001 12 0.93 7 39.4 24.2 0 
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Appendix C:  Water Use Projection Summary Tables 
 
 

The following appendix presents forecast data on a county and township level. Data 
are presented in two separate sections. Section D.1 presents forecasts based in part upon 
“SSA” demographic forecasts of the Northeastern Illinois Planning Commission.  SSA 
forecasts assume the construction of a new regional airport in Will County, Illinois. Section 
D.2 contains forecasts based in part on “ORD” demographic forecasts of the Northeastern 
Illinois Planning Commission. ORD forecasts assume that a proposed regional airport in Will 
County, Illinois will not be constructed. 
 
 
C.1 Forecasts using NIPC “SSA” Demographic Projections 
 
 

Table C-1: Baseline Water-Use Projections with Growth in Real Per-Capita Income, McHenry County (2000-2020) 

 2000 2005 2010 2015 2020 
Total 34.63 37.00 40.44 45.49 51.00 

Domestic 20.69 22.44 25.01 28.86 32.94 
Commercial  2.20 2.44 2.73 3.08 3.50 
Industrial 3.08 3.42 3.83 4.31 4.91 
Unaccounted 3.37 3.67 4.10 4.71 5.37 
Agriculture 5.29 5.02 4.77 4.52 4.29 

* Water-Use projections are based in part on “SSA” demographic forecasts of the Northeastern Illinois Planning 
Commission. SSA forecasts assume the construction of a new regional airport in Will County, Illinois. Assumes a 1.2-
percent growth in real per-capita income in the County. 

 
 

Table C-2: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Total Production      
Year 2000 2005 2010 2015 2020 

Township      
Alden 0.57 0.56 0.55 0.54 0.53 
Algonquin 9.60 10.39 11.43 12.79 14.10 
Burton 0.41 0.44 0.49 0.57 0.65 
Chemung 1.46 1.71 2.12 2.78 3.54 
Coral 0.82 0.82 0.82 0.83 0.84 
Dorr 3.16 3.28 3.44 3.62 3.79 
Dunham 0.71 0.70 0.70 0.70 0.70 
Grafton 1.86 2.40 3.31 4.91 6.98 
Greenwood 1.55 1.57 1.59 1.63 1.67 
Hartland 0.64 0.63 0.63 0.62 0.62 
Hebron 0.66 0.65 0.64 0.64 0.63 
McHenry 5.91 6.06 6.25 6.48 6.68 
Marengo 1.39 1.43 1.48 1.54 1.60 
Nunda 4.28 4.63 5.09 5.69 6.28 
Richmond 0.83 0.93 1.06 1.25 1.44 
Riley 0.37 0.38 0.40 0.42 0.45 
Seneca 0.43 0.43 0.45 0.47 0.48 
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Table C-2: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Total  34.63 37.00 40.44 45.49 51.00 
Domestic      

Year 2000 2005 2010 2015 2020 
Township      
Alden 0.16 0.17 0.18 0.18 0.19 
Algonquin 6.49 7.04 7.79 8.80 9.74 
Burton 0.23 0.26 0.31 0.39 0.46 
Chemung 0.78 0.98 1.31 1.85 2.46 
Coral 0.27 0.29 0.31 0.33 0.36 
Dorr 1.72 1.78 1.85 1.94 2.02 
Dunham 0.21 0.21 0.21 0.21 0.22 
Grafton 1.08 1.45 2.11 3.30 4.79 
Greenwood 0.91 0.93 0.96 1.00 1.04 
Hartland 0.19 0.20 0.21 0.21 0.22 
Hebron 0.21 0.22 0.22 0.23 0.24 
McHenry 4.28 4.39 4.54 4.73 4.89 
Marengo 0.71 0.74 0.79 0.85 0.90 
Nunda 2.68 2.91 3.24 3.67 4.08 
Richmond 0.37 0.43 0.51 0.63 0.76 
Riley 0.17 0.18 0.20 0.23 0.26 
Seneca 0.23 0.25 0.26 0.28 0.30 
Total 20.69 22.44 25.01 28.86 32.94 
      
Commercial/Industrial      

Year 2000 2005 2010 2015 2020 
Township      
Alden 0.003 0.003 0.003 0.003 0.003 
Algonquin 1.632 1.803 1.993 2.203 2.435 
Burton 0.014 0.015 0.016 0.017 0.019 
Chemung 0.163 0.204 0.256 0.320 0.400 
Coral 0.064 0.066 0.068 0.071 0.073 
Dorr 0.791 0.860 0.936 1.017 1.106 
Dunham 0.115 0.124 0.134 0.145 0.157 
Grafton 0.249 0.363 0.529 0.772 1.125 
Greenwood 0.114 0.124 0.135 0.146 0.159 
Hartland 0.023 0.026 0.030 0.034 0.039 
Hebron 0.076 0.078 0.080 0.082 0.084 
McHenry 0.736 0.763 0.790 0.819 0.848 
Marengo 0.221 0.233 0.246 0.261 0.275 
Nunda 0.811 0.901 1.001 1.112 1.235 
Richmond 0.247 0.283 0.324 0.371 0.425 
Riley 0.003 0.004 0.005 0.006 0.007 
Seneca 0.013 0.014 0.015 0.016 0.017 
Total 5.2744 5.8647 6.5612 7.3949 8.4092 
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Table C-2: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Agriculture      
Year 2000 2005 2010 2015 2020 

Township      
Alden 0.38 0.36 0.34 0.33 0.31 
Algonquin 0.42 0.40 0.38 0.36 0.34 
Burton 0.13 0.13 0.12 0.11 0.11 
Chemung 0.39 0.37 0.35 0.33 0.31 
Coral 0.44 0.42 0.40 0.38 0.36 
Dorr 0.32 0.30 0.29 0.27 0.26 
Dunham 0.35 0.33 0.31 0.30 0.28 
Grafton 0.36 0.35 0.33 0.31 0.30 
Greenwood 0.39 0.37 0.35 0.34 0.32 
Hartland 0.40 0.38 0.36 0.34 0.32 
Hebron 0.33 0.31 0.30 0.28 0.27 
McHenry 0.24 0.23 0.22 0.21 0.20 
Marengo 0.34 0.33 0.31 0.29 0.28 
Nunda 0.34 0.32 0.30 0.29 0.27 
Richmond 0.13 0.13 0.12 0.11 0.11 
Riley 0.18 0.17 0.16 0.15 0.15 
Seneca 0.15 0.14 0.13 0.13 0.12 
Total  5.29 5.02 4.77 4.52 4.29 
      
Unaccounted      

Year 2000 2005 2010 2015 2020 
Township      
Alden 0.02 0.02 0.02 0.02 0.03 
Algonquin 1.05 1.15 1.27 1.43 1.58 
Burton 0.03 0.04 0.04 0.05 0.06 
Chemung 0.12 0.15 0.20 0.28 0.37 
Coral 0.04 0.05 0.05 0.05 0.06 
Dorr 0.33 0.34 0.36 0.38 0.41 
Dunham 0.04 0.04 0.04 0.05 0.05 
Grafton 0.17 0.24 0.34 0.53 0.77 
Greenwood 0.13 0.14 0.14 0.15 0.15 
Hartland 0.03 0.03 0.03 0.03 0.03 
Hebron 0.04 0.04 0.04 0.04 0.04 
McHenry 0.65 0.67 0.69 0.72 0.75 
Marengo 0.12 0.13 0.13 0.14 0.15 
Nunda 0.45 0.50 0.55 0.62 0.69 
Richmond 0.08 0.09 0.11 0.13 0.15 
Riley 0.02 0.02 0.03 0.03 0.03 
Seneca 0.03 0.03 0.04 0.04 0.04 
Total  3.37 3.67 4.10 4.71 5.37 
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C.2 Forecasts using NIPC “ORD” Demographic Projections 
 
 

Table C-3: Baseline Water-Use Projections, McHenry County (2000-2020) 

 2000 2005 2010 2015 2020 
Total 34.8 37.4 41.2 46.7 52.8 
Domestic  20.8 22.7 25.5 29.7 34.2 
Commercial  2.2 2.5 2.8 3.2 3.6 
Industrial 3.1 3.5 3.9 4.4 5.1 
Unaccounted 3.4 3.7 4.2 4.8 5.6 
Agriculture 5.3 5.0 4.8 4.5 4.3 

* Water use projections are based in part on “ORD” demographic forecasts of the Northeastern Illinois Planning 
Commission. ORD forecasts assume that a proposed regional airport in Will County, Illinois will not be constructed. 
Assumes a 1.2- percent growth in real per-capita income in the County. 

 
 
 
 

Table C-4: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Total Production      
Year 2000 2005 2010 2015 2020 

Township      
Alden 0.57 0.56 0.55 0.54 0.54 
Algonquin 9.65 10.52 11.66 13.17 14.63 
Burton 0.41 0.44 0.50 0.58 0.67 
Chemung 1.46 1.73 2.16 2.85 3.67 
Coral 0.82 0.82 0.83 0.85 0.86 
Dorr 3.17 3.32 3.50 3.72 3.93 
Dunham 0.71 0.71 0.71 0.71 0.72 
Grafton 1.87 2.42 3.37 5.05 7.24 
Greenwood 1.55 1.58 1.62 1.67 1.72 
Hartland 0.64 0.64 0.63 0.63 0.63 
Hebron 0.66 0.65 0.65 0.65 0.65 
McHenry 5.94 6.13 6.37 6.67 6.93 
Marengo 1.40 1.44 1.50 1.58 1.65 
Nunda 4.30 4.68 5.19 5.86 6.51 
Richmond 0.83 0.94 1.08 1.28 1.50 
Riley 0.37 0.38 0.40 0.43 0.46 
Seneca 0.43 0.44 0.45 0.48 0.50 
Total  34.80 37.40 41.18 46.72 52.80 
      



C-5 

Report 2 - Groundwater Resources Information For Planning 001139 – 11/06 

Table C-4: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Domestic      
Year 2000 2005 2010 2015 2020 

Township      
Alden 0.16 0.17 0.18 0.19 0.20 
Algonquin 6.53 7.13 7.95 9.07 10.12 
Burton 0.23 0.27 0.32 0.40 0.48 
Chemung 0.79 1.00 1.34 1.90 2.55 
Coral 0.28 0.29 0.31 0.34 0.37 
Dorr 1.73 1.80 1.89 2.00 2.10 
Dunham 0.21 0.21 0.21 0.22 0.23 
Grafton 1.08 1.47 2.15 3.40 4.98 
Greenwood 0.91 0.94 0.98 1.03 1.08 
Hartland 0.19 0.20 0.21 0.22 0.23 
Hebron 0.22 0.22 0.23 0.24 0.25 
McHenry 4.30 4.45 4.64 4.87 5.08 
Marengo 0.71 0.75 0.80 0.87 0.93 
Nunda 2.70 2.95 3.30 3.79 4.24 
Richmond 0.37 0.43 0.52 0.65 0.79 
Riley 0.17 0.18 0.21 0.24 0.27 
Seneca 0.24 0.25 0.27 0.29 0.31 
Total 20.81 22.71 25.52 29.73 34.20 
      
Commercial/Industrial      

Year 2000 2005 2010 2015 2020 
Township      
Alden 0.003 0.003 0.003 0.003 0.003 
Algonquin 1.641 1.828 2.037 2.269 2.528 
Burton 0.014 0.015 0.016 0.018 0.020 
Chemung 0.164 0.207 0.261 0.329 0.416 
Coral 0.065 0.067 0.070 0.073 0.076 
Dorr 0.796 0.872 0.956 1.048 1.149 
Dunham 0.115 0.126 0.137 0.150 0.164 
Grafton 0.250 0.368 0.541 0.795 1.169 
Greenwood 0.115 0.126 0.138 0.151 0.165 
Hartland 0.023 0.027 0.031 0.035 0.040 
Hebron 0.077 0.079 0.082 0.085 0.087 
McHenry 0.740 0.773 0.808 0.843 0.881 
Marengo 0.222 0.236 0.252 0.268 0.286 
Nunda 0.816 0.913 1.023 1.145 1.282 
Richmond 0.248 0.287 0.331 0.382 0.442 
Riley 0.003 0.004 0.005 0.006 0.007 
Seneca 0.013 0.014 0.015 0.016 0.018 
Total 5.3057 5.9466 6.7058 7.6182 8.7322 
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Table C-4: Baseline Water-Use Projections Disaggregated by Township McHenry County (2000-2020) 

Agriculture      
Year 2000 2005 2010 2015 2020 

Township      
Alden 0.38 0.36 0.34 0.33 0.31 
Algonquin 0.42 0.40 0.38 0.36 0.34 
Burton 0.13 0.13 0.12 0.11 0.11 
Chemung 0.39 0.37 0.35 0.33 0.31 
Coral 0.44 0.42 0.40 0.38 0.36 
Dorr 0.32 0.30 0.29 0.27 0.26 
Dunham 0.35 0.33 0.31 0.30 0.28 
Grafton 0.36 0.35 0.33 0.31 0.30 
Greenwood 0.39 0.37 0.35 0.34 0.32 
Hartland 0.40 0.38 0.36 0.34 0.32 
Hebron 0.33 0.31 0.30 0.28 0.27 
McHenry 0.24 0.23 0.22 0.21 0.20 
Marengo 0.34 0.33 0.31 0.29 0.28 
Nunda 0.34 0.32 0.30 0.29 0.27 
Richmond 0.13 0.13 0.12 0.11 0.11 
Riley 0.18 0.17 0.16 0.15 0.15 
Seneca 0.15 0.14 0.13 0.13 0.12 
Total  5.29 5.02 4.77 4.52 4.29 
      
Unaccounted      

Year 2000 2005 2010 2015 2020 
Township      

Alden 0.02 0.02 0.02 0.02 0.03 
Algonquin 1.05 1.15 1.27 1.43 1.58 
Burton 0.03 0.04 0.04 0.05 0.06 
Chemung 0.12 0.15 0.20 0.28 0.37 
Coral 0.04 0.05 0.05 0.05 0.06 
Dorr 0.33 0.34 0.36 0.38 0.41 
Dunham 0.04 0.04 0.04 0.05 0.05 
Grafton 0.17 0.24 0.34 0.53 0.77 
Greenwood 0.13 0.14 0.14 0.15 0.15 
Hartland 0.03 0.03 0.03 0.03 0.03 
Hebron 0.04 0.04 0.04 0.04 0.04 
McHenry 0.65 0.67 0.69 0.72 0.75 
Marengo 0.12 0.13 0.13 0.14 0.15 
Nunda 0.45 0.50 0.55 0.62 0.69 
Richmond 0.08 0.09 0.11 0.13 0.15 
Riley 0.02 0.02 0.03 0.03 0.03 
Seneca 0.03 0.03 0.04 0.04 0.04 
Total  3.37 3.67 4.10 4.71 5.37 
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CHAPTER TWO:  MCHENRY COUNTY HYDROGEOLOGY AND POTENTIAL 
FOR WATER SUPPLY 

 
1.  GEOLOGY AND HYDROGEOLOGY OF MCHENRY COUNTY 

    1.1 McHenry County Geology 

Four major aquifer systems, separated on the basis of hydrogeological properties and 
source of recharge, are available for use by private and municipal water supply wells in 
McHenry County: the glacial drift aquifer system, the shallow bedrock aquifer system, and two 
deep bedrock aquifer systems – the Cambrian-Ordovician and the Mt. Simon.   
 

In general, the geologic conditions of McHenry County consist of surficial (glacial) 
deposits overlaying layers of sedimentary and igneous bedrocks as shown in Figure 11.  Surficial 
deposits can extend as much as 500 feet below the ground surface, and below them lay the 
Silurian and Ordovician-Cambrian systems of sedimentary rocks.  These include layers of 
dolomite, shale, limestone, and sandstone laid down when this area was covered with shallow 
seas similar to Hudson Bay more than 438 million years ago (Bretz).  The basement bedrock is 
crystalline rock from the Precambrian period (more than 570 million years ago) and consists 
mostly of granite.  The top of this layer can be up to 3,600 feet below the ground surface in 
McHenry County. 
 

The topography in the county is fairly rugged in comparison to the rest of Illinois.  Land 
features include broad ridges (end moraines), large mounds of sand and gravel (kames), steep-
sided hollows (kettles), and many small lake basins.  Many of these basins are partially or 
completely filled with fine-grained lake (lacustrine) sediments and organic material such as 
decaying vegetation, and form peat bogs.  Level or rolling plains of sand and gravel (till plains 
and outwash plains) lay between end moraines and along rivers and streams. 
 

Drainage in the western part of the county is by the Kishwaukee River and its tributaries, 
and Piscasaw and Rush Creeks, which are tributary to the Rock River.  In the eastern part of the 
county, drainage is by Nippersink Creek and the Fox River watershed. 
 

The geology of McHenry County is described in much greater detail in Report 3. 
 
    1.2 McHenry County Hydrogeology 

The groundwater resources of McHenry County are found primarily within two of the 
zones of geologic material underlying the county: 1) sand & gravel deposits within the glacial 
drift, coupled with dolomitic materials in the shallow bedrock immediately underlying the drift 
(Meyer, 1998), and 2) sandstone and dolomite units in the “deep bedrock” or Cambrian-
Ordovician aquifer (Visocky, et al., 1993, 1997; Woller and Sanderson, 1976).   
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FIGURE 11 

 
Generalized Column of Rock Formation in McHenry County 

 

System or 
Series 

Hydrogeologic 
Units and 
Thickness Rock Type Water-Yielding Characteristics 

Pleistocene Drift  
(0 – 400’) 

Unconsolidated glacial 
deposits, loess, and 
alluvium 

Water yields variable, largest from 
thick outwash deposits in western part 
of the county. 

Silurian 
Niagaran-
Alexandrian  
(0 – 100’) 

Dolomite, very pure to 
very silty; cherty 
(flinty); shale partings 
toward base 

Yields moderate to large supplies 
where creviced and overlain by 
permeable sand and gravel.  
Productivity lessens with thinning of 
dolomite and thickening of shale. 

Maquoketa  
(0 – 200’) 

Shale, limestone and 
dolomite beds 

Yields small to moderate supplies 
from dolomite and fractured shale. 

Galena-Platteville  
(0 – 300’) 

Dolomite with shale; 
limestone and chert 
(flint) in lower part 

Yields moderate to large supplies only 
in areas not overlain by Maquoketa 
shale, as near Union and Marengo. 

Glenwood-St. Peter 
(Ancell Group) 
(200 – 350’) 

Sandstone, fine to 
coarse-grained; shale 
at top, locally cherty; 
red shale at base 

Yields small to moderate quantities of 
water. 

Ordovician 

Prairie du Chien 
(100’ +/-) 

Dolomite, sandy, 
cherty; interbedded 
with sandstone 

Yields small amounts of water from 
sandstone and crevices in dolomite. 

Eminence-Potosi 
Franconia  
(200’+/-) 

Dolomite, fine-
grained; sandstone, 
fine- to medium-
grained 

Yields small amounts of water from 
crevices in dolomite and sandstone. 

Ironton-Galesville 
(100 – 300’) 

Sandstone, fine-to 
medium-grained, well 
sorted 

Most productive aquifer in Cambrian-
Ordovician Systems; can yield large 
supplies of water. 

Eau Claire  
(200 – 450’) 

Shale and siltstone, 
dolomitic 

Shale generally not water-yielding; 
acts as confining layer at base of 
Cambrian-Ordovician aquifer system. 

Cambrian 

Mt. Simon  
(275’ in NW to 
950’ in SE) 

Sandstone, coarse 
grained; lenses of 
shale and siltstone 

Yields moderate amounts of water; 
water quality generally good, but 
deteriorates with depth. 

Pre-Cambrian  Granite, red Not water-yielding 
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The glacial drift ranges in thickness from less than 50 feet, mostly in the western portion 
of the county, to over 500 feet in the buried Troy Bedrock Valley in the northwestern corner of 
the county (Curry, Berg, and Vaiden, 1997).  Bedrock units included as part of the shallow 
aquifers are the Silurian dolomite and the Ordovician Maquoketa formation.  Bedrock units 
within the “deep bedrock” aquifer include principally the Glenwood-St. Peter and Ironton-
Galesville sandstones. 
 

Schicht (1976) defined potential yield of these aquifers as the maximum amount of 
groundwater that can be developed from a reasonable number of wells and well fields without 
creating critical water levels or exceeding recharge.  For the purpose of determining if the 
aquifers have sufficient capacity to meet the water demands defined in the first chapter of this 
report, potential yield estimates were made for both shallow aquifers and deep bedrock aquifers 
for each township in McHenry County.   
 

Shallow-aquifer potential yield was determined by using average aquifer recharge rates 
and methodologies employed in studies by the Illinois State Water Survey (ISWS) including 
updated aquifer maps produced by the Illinois State Geological Survey (ISGS) and ISWS in their 
recent studies for the county (Curry et al., 1997 and Meyer, 1998).   
 

The potential yield of the deep bedrock aquifers was determined by combining 
calculations of lateral groundwater inflow and vertical groundwater leakage to those aquifers.  
The results of the analyses of both the shallow and deep aquifers are in good general agreement 
with those found in the earlier studies by the ISWS and with the most recent ISWS report on 
aquifer potential yield (Wehrmann et al., 2003). 
 
    1.3 Shallow Aquifers 

Recent mapping of the shallow aquifers in McHenry County by the ISGS (Curry, Berg 
and Vaiden 1997) identified six principal sand and gravel units, which were described as 
surficial, interbedded, and basal and numbered from top to bottom (Aquifer 6 is the basal unit).  
In a coordinated study by the ISWS (Meyer 1998) potentiometric surface maps of five of these 
units were constructed.  In Meyer’s report the basal sand and gravel (his Aquifer 5) was 
equivalent to Aquifer 6 of Curry et al., and a minor interbedded unit (Aquifer 5 of Curry et al.) 
was not assigned to any aquifer.   
 

Meyer noted that the basal sand and gravel unit and the underlying Silurian-age 
dolomitic bedrock are believed to be hydraulically connected and to function as a single aquifer. 
For the purposes of his study, therefore, he combined the dolomite and the basal sand and gravel 
aquifer as Aquifer 5.  Of the five principal shallow aquifers named by Meyer, only three are 
found throughout most of the county:  Aquifers 1, 4, and 5.  The interbedded sands and gravels 
in Aquifers 2 and 3 are relatively minor and were not evaluated in the present report.  Where 
these aquifers are known to be in hydraulic connection with Aquifer 1 it is possible that small, 
supplemental water supplies could be developed from Aquifer 2 in portions of Townships 
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43N7E (Grafton) and 44N7E (Dorr) and from Aquifer 3 in portions of 46N8E (Richmond) and 
46N9E (Burton). 
 

1.3.1 Potential Yield - Potential yield estimates of the shallow aquifers in northeastern 
Illinois were made in several earlier studies by the ISWS.  Reports by Moench and Visocky 
(1971) and by Schicht et al. (1976) assumed that the Silurian dolomite was the primary aquifer 
for development and that the overlying sand and gravel aquifers were either “complementary” or 
“supplementary” to the dolomite.  Primary development from the dolomite assumes maximum 
possible recharge to that aquifer and, hence, maximum withdrawal from it.  Recharge first meets 
the requirements of the dolomite aquifer, and the balance, if any, is available for pumping from 
the sand and gravel aquifers, making them complementary to the dolomite.  However, in areas 
where shaly dolomite and shale beds in the dolomite aquifer retard recharge to shallow dolomite 
wells, the potential yield of sand and gravel aquifers supplements the potential yield of the 
shallow dolomite (Schicht et al., 1976).   
 

The most recent ISWS study of shallow aquifers across northeastern Illinois (Singh and 
Adams, 1980) included potential yield estimates based on the alternatives of primary 
development of the shallow dolomite aquifers or primary development of the sand and gravel 
aquifers.  The study found that in some counties, including McHenry County, assuming primary 
development in the sand and gravel aquifers could develop more groundwater than could the 
dolomite alternative.  Based on these findings, this present study also assumed primary 
development in the sand and gravel aquifers. 
 

Singh and Adams (1980) utilized a smaller number of recharge rates for the various 
shallow aquifers than had been employed in prior studies.  Whereas Schicht et al. (1976) used 
six different ranges of recharge rates for the shallow dolomite alone, Singh and Adams used only 
four average values for recharge and employed correction factors to account for the fraction of 
recharge that may be diverted to pumping centers.  The highest recharge rate (300,000 gpd/sq 
mi) was applied to the surficial aquifers, an intermediate recharge rate (175,000 gpd/sq mi) to the 
non-shaly upper bedrock and interbedded and basal aquifers, and the lowest recharge rate 
(12,000 gpd/sq mi) to the shaly upper bedrock aquifer.  In their analysis, Singh and Adams 
assumed that 50 percent of the recharge to an aquifer could be developed as potential yield.   
 

Because Meyer (1998) combined the basal sand and gravel with the uppermost dolomite 
bedrock as one aquifer in his study, the present study used recharge rates of 300,000 gpd/sq mi, 
175,000 gpd/sq mi, and 175,000 gpd/sq mi, respectively, for the shallow, interbedded, and basal 
aquifers.  In areas where aquifers are hydraulically connected due to the absence of confining 
beds, the recharge rate of the upper aquifer was assigned to the combined aquifer in the 
connected area. 
 

For each aquifer, it was assumed that potential yield was equal to 50 percent of the 
recharge rate, as did Singh and Adams.  Where Aquifer 5 (basal unit) was overlain by but not 
connected to Aquifer 4 (interbedded unit), recharge to Aquifer 5 was assumed to be reduced by 
50 percent to 87,500 gpd/sq mi. 



1-5 

Report 2 - Groundwater Resources Information For Planning 001139 – 10/04 

The areal extent of Aquifer 1 and Aquifer 4 in each township was determined by 
planimetering the outline of these aquifers in the maps included in the report by Meyer (1998).  
Aquifer 5 was shown in his maps to be present across the entire area of the county, so the area of 
Aquifer 5 in each township was determined by planimetering the township boundaries.  An 
example determination of potential yield for the shallow aquifers is given below for Chemung 
Township, 46 North, Range 5 East (46N5E). 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 22 

 
Example of Potential Yield Determination of Shallow Aquifers  

Township 46 North Range 5 East (Chemung) 
 

Aquifer 1 
 Area = 16.47 sq mi 
 Recharge rate = 300,000 gpd/sq mi 
 Recharge = 300,000 gpd/sq mi x 16.47 sq mi = 4.94 mgd 
 Potential yield = 50% of Recharge = 2.47 mgd 
Aquifer 4 
 Area = 13.79 sq mi 
 Recharge rate = 175,000 gpd/sq mi 
 Recharge = 175,000 gpd/sq mi x 13.79 sq mi = 2.41 mgd 
 Potential Yield = 50% of Recharge = 1.21 mgd 
Aquifer 5 
 Total area = 33.35 sq mi; area beneath Aquifer 4 = 13.79 sq mi; area not  

overlain by Aquifer 4 = 19.56 sq mi. 
 Recharge rate outside of Aquifer 4 = 175,000 gpd/sq mi 
 Recharge rate beneath Aquifer 4 = 87,500 gpd/sq mi 
 Recharge outside Aquifer 4 = 175,000 gpd/sq mi x 19.56 sq mi = 3.42 mgd 
 Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 13.79 sq mi = 1.21 mgd 
 Total Recharge = 3.42 mgd + 1.21 mgd = 4.63 mgd 
 Potential yield = 50% of Recharge = 2.32 mgd 
Total Potential Yield of Shallow Aquifers  = 2.47 + 1.21 + 2.32 = 6.00 mgd 

 
The potential yields of the shallow aquifers within each township was determined in a 

manner similar to the example above.  Each result was compared to that obtained by Singh and 
Adams (1980), in order to test the reasonableness of the assumptions that had been employed.  In 
Townships 43N5E (Riley) and 43N6E (Coral), where significant differences were observed 
between the results of the two studies, it was noted that Singh and Adams had reported reduced 
recharge to the aquifers in those townships due to insufficient thickness or finer-grained 
materials within the aquifers.  Aquifer hydraulic properties are directly related to both thickness 
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and permeability, and reductions in either or both of these would reduce the sustainable yield of 
the aquifer.  In these townships, therefore, adjustments to the potential yields were made by 
assuming that the amount of recharge available for development was, in effect, further reduced 
by an additional 50%.  These adjustments gave potential yields that were then in good agreement 
with Singh and Adams. Potential yield determinations for each township are presented in 
Appendix A. 
 

The results of the analysis of potential yield for the shallow aquifers are presented below 
in Table 23.  The potential yield presented for each township is the sum of the potential yield 
calculated for Aquifers 1, 4 and 5, the three principal shallow aquifers. 
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 
TABLE 23 

 
Potential Yield of Shallow Aquifers in McHenry County 

 
Township Potential Yield (mgd) 
46N5E (Chemung) 006.0 
46N6E (Alden)  005.4 
46N7E (Hebron)  008.6 
46N8/9E (Richmond/Burton)  009.8 
45N5E (Dunham)  006.0 
45N6E (Hartland)  006.4 
45N7E (Greenwood)  009.4 
45N8/9E (McHenry)  010.8 
44N5E (Marengo)  006.4 
44N6E (Seneca)  006.3 
44N7E (Dorr)  006.8 
44N8/9E (Nunda)  011.2 
43N5E (Riley) 003.0 
43N6E (Coral)  002.5 
43N7E (Grafton)  005.5 
43N8/9E (Algonquin)  009.6 
Total 113.7 

 
1.3.2 Effect of Urbanization on Recharge to Shallow Aquifers - Studies of shallow 

aquifers on Long Island by the United States Geological Survey have shown the potential of 
suburbanization to cause a reduction in aquifer recharge (Sawyer, R.M., 1963; Seaburn, G.E., 
1969; Simmons, D.L. and R.J. Reynolds, 1982; and Spinello, A.G. and D.L. Simmons, 1992).  
These studies found that, prior to extensive urban development, base flow (groundwater runoff) 
of 10 continuously gaged streams on the south shore of Long Island constituted about 95 percent 
of the total annual stream discharge.  After urban development, base flow averaged 14 percent in 
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streams in a highly urbanized, sewered area; 79 percent in streams in a less urbanized, more 
recently sewered area; 88 percent at streams in a suburban area in which sanitary sewerage was 
nearly complete; and 96 percent at streams in an unsewered area where development was 
minimal. 
 

A major cause of the base-flow decreases on Long Island was a lowering of the water 
table as a result of urbanization.  The principal factors attributed to this lowering included a 
decrease in the amount of permeable (unpaved) area, the routing of storm runoff directly to 
streams through storm sewers, and sanitary sewers, all of which intercept recharge and prevent it 
from entering the groundwater system.  Water-level declines (and the attendant losses of base 
flow) were minimized where stormwater was routed to recharge basins. 
 

Walton (1965) suggested that no simple relationship exists between the amount of 
groundwater runoff and the potential or practical sustained yields of aquifers, but he advised that 
groundwater runoff could be useful in setting upper limits on the potential yields of aquifers.   
 

It is reasonable to assume that where reductions are observed in the base flow component 
of streams, there are obvious implications for groundwater recharge and, therefore, potential 
yield.  What is unknown, however, is the transferability of the results seen on Long Island to 
northeastern Illinois.  For example, none of the studies cited above examined a direct link 
between reduction in base flow and the percentage of paved area in an urban setting.  The studies 
did, however, seem to place an emphasis on the mitigating effect of recharge basins.   
 

More recently, the USGS completed a study on the impact of land use on the recharge 
potential of aquifers in the Upper Illinois River Basin (Arnold, T.L., 2000).  This project 
included the creation of a model intended to describe recharge potential of surficial and shallow 
bedrock aquifers in northeastern Illinois and southeastern Wisconsin.  The model took into 
account land use, changes in land use, soil permeability, type and thickness of surficial deposits, 
and bedrock geology.  The report concluded, “A comparison of simulation results with 1970 and 
1990 land-use data shows that as land use changes so does the recharge potential.  Areas that 
become more urbanized generally showed a decrease in recharge potential.”  The report does not 
attempt to quantify the potential impacts of urbanization on recharge. 
 

A study by the ISWS of the effects of urbanization on base flow of streams in 
northeastern Illinois is being prepared.  While the results of that study are awaited, however, 
there is a prudent course of action that can be suggested to address not only this issue but also 
the validity of potential yield itself.  The ISWS for years has recommended the use of water-
level monitoring in the vicinity of well fields and, in particular, newly developed areas that lack 
operational experience to confirm the anticipated safe yield of the aquifers.   

 
Water-level monitoring has long been useful for the investigation of the performance or 

decline in yield of individual wells.  It is also critical as a long-term means to monitor of the 
relationship between pumpage and water levels.  For example, as pumpage increases over time 
in a well field, the recharge to the aquifer typically increases until a new equilibrium is achieved 
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between pumpage and water levels.  This pumpage-vs-water-level relationship will plot 
graphically as a sloping straight line.  Ultimately, the growth of pumpage will reach a point 
where recharge reaches a maximum limit, and it is not possible for the aquifer to achieve a new 
equilibrium.  Water-level data will then reveal that the straight-line relationship between 
pumpage and water levels has assumed a curvilinear downward shape, clear evidence of over 
pumpage at the site. 
 

Monitoring wells can be constructed at the time of development of new well fields and 
either equipped with water-level-recording devices or periodically measured manually.  
Observation wells constructed for use during aquifer testing are often saved for long-term 
monitoring use.  As a cost-saving measure in older well fields, wells that have been retired from 
pumping use can be put to use as monitoring wells, after their pumps have been removed. 
 

In the future, monitoring wells should be incorporated into the design of new well fields 
for the purpose of monitoring rates of groundwater recharge.  For the present time, given the 
uncertainty of the quantitative impact of urbanization on the recharge potential of aquifers, it is 
not possible to assign a value to the potential changes without just plain guessing.  Therefore, it 
is our opinion that until the effects can be quantified, the best strategy to handle this issue is to 
consider the possible impacts of reduced recharge as a separate issue in those areas that are 
determined to have high water use to potential yield ratios.  This topic will be discussed further 
in subsection 1.5.1 of this Chapter. 
 

    1.4 Deep Bedrock Aquifers 

Historical studies by the ISWS of the deep bedrock aquifers in northeastern Illinois have 
consistently indicated that the potential yield (practical sustained yield, as used in these reports) 
of these aquifers is limited, because they are deeply buried beneath other layers of fine-grained 
materials (confining layers) that limit the vertical recharge to the aquifers (Suter et al, 1959; 
Walton, 1960, 1964a, 1964b; Schicht et al., 1976).  Schicht (1976) estimated that with the 
pumping centers existing at the time of his study the practical sustained yield of the deep 
bedrock aquifers in northeastern Illinois was limited to 65 mgd and that of McHenry County was 
only about one mgd.  The practical sustained yield was defined as the maximum amount of water 
that can be continuously withdrawn from existing pumping centers without eventually 
dewatering the most productive water-yielding formation, the Ironton-Galesville Sandstone, or 
exceeding recharge.   
 

Effectively, the principal source of recharge comes from precipitation falling on the 
recharge areas in north-central Illinois (west of the major confining layers in western McHenry 
County, Boone County and Winnebago County), percolating downward to the deep aquifers, and 
moving laterally down gradient toward the pumping centers to the east.  Vertical leakage through 
the confining layers makes a small additional contribution to the total recharge.  This is the case 
in McHenry County as well. 
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1.4.1 Potential Yield - The potential yield of the deep bedrock aquifers in McHenry 
County was estimated by calculating these two elements of recharge: lateral inflow and vertical 
leakage.  Lateral inflow was derived by performing a calculation with the Darcy’s Law formula:  
 

Q = T I L  
 

Where: 
Q = flow in gallons per day (gpd) 
T = aquifer transmissivity in gallons per day per foot (gpd/ft) 
I = flow gradient in feet per mile (ft/mi) 
L = length of cross-sectional flow in miles. 

 

Potentiometric surface maps published by the ISWS and average hydraulic properties for 
the area provided the data for the calculation.  Using the most recent potentiometric surface map 
created in 2000 for the deep aquifers (Burch, 2002), it was estimated that the average flow 
gradient was eastward at about 18.8 ft/mi.  The average transmissivity for the deep bedrock was 
estimated to be about 20,000 gpd/ft (Visocky, Sherrill, and Cartwright, 1985), and the cross-
section of flow into the county was estimated from the potentiometric surface map of Burch 
(2002) to be approximately 23 miles.  When the above parameters were substituted into the 
Darcy’s Law formula, the amount of groundwater flow into the county was determined to be 
approximately 8.6 million gallons per day (mgd).  The groundwater inflow available to each 
township was then estimated by arbitrarily apportioning the total to the townships by surface 
area, resulting in amounts ranging from 0.46 mgd to 0.68 mgd (see Appendix B). 
 

Vertical leakage varies with the thickness and vertical hydraulic properties of the 
confining layer and with the head difference between water levels in the deep aquifer and the 
shallow aquifers.  Vertical leakage is determined by substituting those parameters into the 
following formula (Walton, 1965): 
 

Q/A = 2.8 x 107 (KΝ /mΝ)∈h 

Where: 
Q/A = rate of vertical leakage in gallons per day per square mile 

(gpd/sq mi) 
KΝ = vertical hydraulic conductivity of the confining layer in 

gallons per day per square foot (gpd/sq ft) 
mΝ = thickness of the confining layer in feet 
∈h = head difference between water levels in the deep and 

shallow aquifers in feet.   
 

Walton (1965) determined the average vertical hydraulic conductivity of the confining 
layer in northeastern Illinois to be about 5 x 10-5 gpd/sq ft.  A map of the thickness of the 
confining layer (Visocky, et al, 1985) provided the means to estimate the average thickness of 
the confining layer in each township, ranging from about 50 to about 125 feet.  The maximum 
head difference for each township was determined by subtracting the elevation of the bottom of 
the confining layer (equivalent to the top of the Galena-Platteville unit (Visocky et al, 1985)) 
from the potentiometric surface of the shallow aquifers measured by Meyer (1998).  Maximum 
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head differences ranged from 140 feet to 390 feet (see Appendix B).  It is to be noted that the 
current head differences are near or in excess of the maximum head differences in most of the 
townships. One can infer, therefore, that vertical leakage is already at a maximum in those 
townships. 
 

The above parameters were substituted into the leakage formula to determine maximum 
potential leakage in each township.  The results ranged from 0.14 mgd to 0.35 mgd and totaled 
3.6 mgd for the county.  The determination of maximum potential leakage for each township is 
summarized in Appendix B. 
 

Based on the determination of the lateral inflow and vertical leakage components of 
recharge, total recharge to the deep bedrock aquifers in the county is about 12.2 mgd (8.6 + 3.6). 
Walton (1965) estimated that approximately 50% of recharge to deeply buried aquifers might be 
available for potential yield.  Thus, the potential yield of the deep bedrock aquifers in McHenry 
County is about 6.0 mgd.  The summary for each township is shown below in Table 24 including 
the lateral inflow, the leakage, and the resulting potential yield, which is 50% of the sum of the 
first two.  Potential yield for each township ranged from 0.3 mgd to 0.5 mgd. 

 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 

TABLE 24 
 

Potential Yield of Deep Bedrock Aquifers in McHenry County 
 

Township  Inflow (mgd) Leakage (mgd) Potential Yield (mgd) 
46N5E(Chemung) 0.46 0.28 0.4 
46N6E(Alden) 0.47 0.34 0.4 
46N7E(Hebron) 0.47 0.36 0.4 
46N8/9E(Richmond/Burton) 0.62 0.32 0.5 
45N5E(Dunham) 0.51 0.26 0.4 
45N6E(Hartland) 0.50 0.17 0.3 
45N7E(Greenwood) 0.51 0.14 0.3 
45N8/9E(McHenry) 0.67 0.19 0.4 
44N5E(Marengo) 0.51 0.14 0.3 
44N6E(Seneca) 0.51 0.29 0.4 
44N7E(Dorr) 0.50 0.18 0.3 
44N8/9E(Nunda) 0.68 0.21 0.4 
43N5E(Riley) 0.51 0.16 0.3 
43N6E(Coral)  0.51 0.26 0.4 
43N7E(Grafton)  0.52 0.21 0.4 
43N8/9E(Algonquin)  0.68 0.18 0.4 
Total    6.0 
 

Two cautionary comments are appropriate with regard to the potential yields of the deep 
bedrock aquifers.  First, the current pumping rate from this aquifer already exceeds the safe yield 
assigned to the county.  Second, even if the rate of withdrawal within the county was controlled, 
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other consumers in adjoining counties, including those in Wisconsin, are quickly increasing their 
pumping rates from this aquifer. 
 

    1.5 Total Potential Yield As Related to Projected Water Demand 

Based on the results of the analyses described above, the total potential yield of shallow 
aquifers (113.7 mgd) and the deep aquifers (6.0 mgd) in McHenry County is estimated to be 
approximately 120 mgd, ranging from 2.9 mgd in Coral Township to 11.6 mgd in Nunda 
Township.  It is apparent from an examination of the results summarized in Table 25 that the 
amount of groundwater that can potentially be developed in each township varies significantly 
(especially from the shallow aquifers) across McHenry County.   

 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 

TABLE 25 
 

2000/2030 Water Demands & Potential Yields By Township 
 

Township 2000 Water Demands 2030 Water Demands Potential Yields 
Alden 00.57 01.00 005.8 
Algonquin 09.60 14.22 010.0 
Burton 00.41 01.30 002.1 
Chemung 01.46 02.09 006.4 
Coral 00.82 01.35 002.9 
Dorr 03.16 05.25 007.1 
Dunham 00.71 00.71 006.4 
Grafton 01.86 07.52 005.9 
Greenwood 01.55 02.64 009.7 
Hartland 00.64 00.70 006.7 
Hebron 00.66 00.94 009.0 
McHenry 05.91 10.18 011.2 
Marengo 01.39 01.93 006.7 
Nunda 04.28 08.19 011.6 
Richmond 00.83 03.76 008.2 
Riley 00.37 00.69 003.3 
Seneca 00.43 00.78 006.7 
Total  34.65 63.30 119.7 
 

This varibility also holds true for the projected water needs in the county, as indicated in 
Chapter One of this report in the baseline water-use projections for 2020 and 2030. The county’s 
projected total water demand in 2030 adjusted for passive conservation is estimated to be 63.3 
mgd; ranging from 0.7 mgd for Riley Township, Seneca Township, and Dunham Township to 
14.2 mgd for Algonquin Township.   
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1.5.1 2000/2030 Use/Yield Ratios - On a county-wide basis the total potential yield 
(119.7 mgd) appears to be adequate in comparison with the total projected water demand (63.3 
mgd) for 2030.  Because of the wide variation noted above for both potential yield and projected 
demand, however, it is prudent to examine these results on a township basis.  A useful device for 
scouting areas of potential water-supply problems is the use/yield ratio (Nealon et al., 1989) 
which compares pumpage in a given area to the aquifer potential yield.  As the ISWS normally 
uses this ratio, a use/yield ratio greater than 1.0 does not necessarily mean that water is being 
mined.  It is used merely an indicator (i.e., a “red flag”) that water use may be approaching a 
point where increased or prolonged pumpage may not be sustainable by the aquifer, and that 
alternatives to pumpage from that aquifer should be evaluated. 
 

Table 26 shows 2000 and 2030 use/yield ratios for each township in McHenry County.  
Use/yield ratios vary from 0.10 in Hebron Township to 1.42 in Algonquin Township.  Two 
townships, Algonquin and Grafton, are projected to have use/yield ratios greater than one (1.42 
and 1.27, respectively) in 2030.   
 

County of McHenry, Illinois 
Groundwater Resources Information For Planning 

 

TABLE 26 
 

2000/2030 Water Use/Potential Yield Ratios By Township 
 

Township 2000 Use/Potential Yield Ratio 2030 Use/Potential Yield Ratios
Alden 0.10 0.17 
Algonquin 0.96 1.42 
Burton 0.20 0.62 
Chemung 0.23 0.33 
Coral 0.28 0.47 
Dorr 0.45 0.74 
Dunham 0.11 0.11 
Grafton 0.32 1.27 
Greenwood 0.16 0.27 
Hartland 0.10 0.10 
Hebron 0.07 0.10 
McHenry 0.53 0.91 
Marengo 0.21 0.29 
Nunda 0.37 0.71 
Richmond 0.10 0.46 
Riley 0.11 0.21 
Seneca 0.06 0.12 
Countywide 0.29 0.53 
 

Generally speaking, in areas with large, regional aquifers, the fact that two townships 
exceed a ratio of 1.0 would not arouse a great deal of concern, since water pumped from these 
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townships is most likely being replenished from the surrounding areas without critically 
impacting water levels.  Because sand and gravel aquifers that underlie McHenry County may 
not be continuous or a really extensive, pumpage from these units in a given township might not 
be buffered by a lack of pumpage in surrounding townships.  In Grafton and Algonquin 
Townships, however, there is moderately good continuity between the shallow aquifers within 
these townships and the corresponding aquifers in the townships immediately to their north 
which will mitigate the over pumpage for a period of time. 
 

In the case of McHenry County, we are recommending that a lower ratio threshold than 
1.0 be used to serve as a trigger to begin monitoring for impacts from groundwater pumping and 
to begin looking at alternative sources of supply.  We are making this recommendation for two 
reasons.  First, as discussed earlier, the impacts of urbanization on groundwater recharge are not 
well understood.  Since it appears that urbanization may reduce recharge rates (even if it cannot 
be quantified), we should apply a factor of safety and assume current potential yields may 
decline. 

 
Second, McHenry County has numerous wetlands, streams, lakes and fens that the 

citizens of the county believe should be protected from potential loss of water due to 
groundwater pumping.  To do this, the county will need to set monitoring standards so problems 
can be detected in their early stages.  
 

We suggest the following ranking system using the township water use/potential yield 
ratios be used to monitor and manage water pumpage: 
 

 Townships with ratios of 0.0 to 0.6 should be considered to be areas with a 
surplus of usable water. 

 

 Townships with ratios of 0.6 to 0.8 should be considered areas of growing 
concern and increased monitoring of water levels should be implemented. 

 

 Townships with ratios of 0.8 and greater should be monitored for declining water 
levels.  If problems are detected, alternative sources of water should be explored 
as means to reduce the pumping and return the township to a sustainable level of 
local pumping. 

 

Figure 12 shows 2000 and 2030 water use/potential yields for each township using this 
ranking system.  The year 2000 ratios indicate all of the townships with the exception of 
Algonquin to be maintaining a surplus of supply.  The year 2030 data shows an increase in the 
ratios on the east side of the county.  Using the rating scheme proposed above, Dorr, Burton and 
Nunda Townships become areas of concern.  McHenry, Algonquin and Grafton Townships 
become areas that need to be monitored for localized shortages. 
 

Thus, while the total potential yield for the county appears to be capable of meeting the 
total water demand projected for 2030, the distribution of the groundwater resource is not 
necessarily coincident with the distribution of projected water usage. Proper planning and 
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monitoring of available groundwater resources ought to insure that sufficient water supplies can 
be developed to meet projected demands. 
 

1.5.2 Completion of Comprehensive Plans Use/Yield Ratio - Beyond the year 2030 the 
county will continue to grow.  Based on the current comprehensive plans of each of the 
municipalities in the county, we identified that the water use in the county may increase to as 
much as 164 mgd if all of the comprehensive plans are fulfilled.  Based on a simple comparison 
to the county-wide total potential yield of 120 mgd and the resultant use to yield ratio of 1.37, it 
is clear that, in the long term, the county may not be self sustaining with water from its current 
sources.  We expect that the county will need to use a combination of new supplies to meet the 
potential shortfall including: direct recycle of wastewater; development of the very deep and 
brackish Mt. Simon aquifer; and the importation of water from wells or surface waters outside 
the county. 
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FIGURE 12 
 

2000/2030 Water Use/Potential Yield Ratio By Township 
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Appendix A 
Calculations of Potential Yield for Shallow Aquifers 

 
T.46N.,R.5E. (Chemung) 
 
Comments: Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 16.47 sq mi 
Recharge = 300,000 gpd/sq mi x 16.47 sq mi = 4.94 mgd 
Potential Yield = 0.5 x 4.94 = 2.47 mgd 

 
Aquifer 4: 

Area = 13.79 sq mi 
Recharge = 175,000 gpd/sq mi x 13.79 sq mi = 2.41 mgd 
Potential Yield = 0.5 x 2.41 = 1.21 mgd 

 
Aquifer 5: 

Total Area = 33.35 sq mi 
Area beneath Aquifer 4 = 13.79 sq mi 
Area outside of Aquifer 4 = 33.35 - 13.79 = 19.56 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 13.79 sq mi = 1.21 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 19.56 sq mi = 3.42 mgd 
Total recharge = 1.21 + 3.42 = 4.63 mgd 
Potential Yield = 0.5 x 4.63 = 2.32 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.47 + 1.21 + 2.32 = 6.00 mgd 
 
Potential Yield compares to 5.9 mgd in Singh and Adams (1980) or 1.7% higher. 
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T.46N.,R.6E. (Alden) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 10.05 sq mi 
Recharge = 300,000 gpd/sq mi x 10.05 sq mi = 3.02 mgd 
Potential Yield = 0.5 x 3.02 = 1.51 mgd 

 
Aquifer 4: 

Area = 22.26 sq mi 
Recharge = 175,000 gpd/sq mi x 22.26 sq mi = 3.90 mgd 
Potential Yield = 0.5 x 3.90 = 1.95 mgd 

 
Aquifer 5: 

Total area = 33.56 sq mi 
Area beneath Aquifer 4 = 22.26 sq mi 
Area outside of Aquifer 4 = 33.56  –  22.26 = 11.3 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 22.26 sq mi = 1.95 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 11.3 sq mi = 1.98 mgd 
Total recharge = 1.95 + 1.98 = 3.93 mgd 
Potential Yield = 0.5 x 3.93 = 1.96 mgd 

 
Total Potential Yield from Shallow Aquifers = 1.51 + 1.95 + 1.96 = 5.42 mgd 
 
Potential Yield compares to 5.9 mgd in Singh and Adams (1980) or 8.1% lower. 
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T.46N.,R.7E. (Hebron) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 29.31 sq mi 
Recharge = 300,000 gpd/sq mi x 29.31 sq mi = 8.79 mgd 
Potential Yield = 0.5 x 8.79 = 4.40 mgd 

 
Aquifer 4: 

Area = 28.80 sq mi 
Recharge = 175,000 gpd/sq mi x 28.80 sq mi = 5.04 mgd 
Potential Yield = 0.5 x 5.04 = 2.52 mgd 

 
Aquifer 5: 

Total area = 33.61 sq mi 
Area beneath Aquifer 4 = 28.80 sq mi 
Area outside of Aquifer 4 = 33.61 – 28.80 = 4.81 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 28.80 sq mi = 2.52 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 4.81 sq mi = 0.84 mgd 
Total recharge = 2.52 + 0.84 = 3.36 mgd 
Potential Yield = 0.5 x 3.36 = 1.68 mgd 

 
Total Potential Yield from Shallow Aquifers = 4.40 + 2.52 + 1.68 = 8.60 mgd 
 
Potential Yield compares to 7.3 mgd in Singh and Adams (1980) or 17.8% higher. 
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T.46N.,R.8&9E. (Richmond/Burton) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifers 4 and 5.  In order to take advantage of greater available 
drawdown in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to 
Aquifer 5 in the area of connection. 
 
Aquifer 1: 

Total area = 33.24 sq mi 
Area connected with Aquifers 4 and 5 = 7.12 sq mi 
Area not connected with Aquifers 4 and 5 = 33.24 – 7.12 = 26.12 sq mi 
Recharge in area not connected = 300,000 gpd/sq mi x 26.12 sq mi = 7.84 mgd 
Potential Yield = 0.5 x 7.84 = 3.92 mgd 

 
Aquifer 4: 

Area not connected with Aquifers 1 and 5 = 35.0 sq mi 
Recharge = 175,000 gpd/sq mi x 35.0 sq mi = 6.12 mgd 
Potential Yield = 0.5 x 6.12 = 3.06 mgd 

 
Aquifer 5: 

Total area = 44.5 sq mi 
Area connected with Aquifers 1 and 4 = 7.12 sq mi 
Area beneath (but unconnected) Aquifer 4 = 35.0 sq mi 
Area outside of Aquifer 4 and unconnected  
with Aquifer 1 =  44.5 – 7.12 – 35.0 = 2.38 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 7.12 sq mi = 2.14 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 35.0 sq mi = 3.06 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 2.38 sq mi = 0.42 mgd 
Total recharge = 2.14 + 3.06 + 0.42 = 5.62 mgd 
Potential Yield = 0.5 x 5.62 = 2.81 mgd 

 
Total Potential Yield from Shallow Aquifers = 3.92 + 3.06 + 2.81 = 9.79 mgd 
 
Potential Yield compares to 10.3 mgd in Singh and Adams (1980) or 5.0 % lower. 
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T.45N.,R.5E. (Dunham) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 16.47 sq mi 
Recharge = 300,000 gpd/sq mi x 16.47 sq mi = 4.94 mgd 
Potential Yield = 0.5 x 4.94 = 2.47 mgd 

 
Aquifer 4: 

Area = 8.77 sq mi 
Recharge = 175,000 gpd/sq mi x 8.77 sq mi = 1.53 mgd 
Potential Yield = 0.5 x 1.53 = 0.77 mgd 

 
Aquifer 5: 

Total area = 36.24 sq mi 
Area beneath Aquifer 4 = 8.77 sq mi 
Area outside of Aquifer 4 = 36.24 – 8.77 = 27.47 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 8.77 sq mi = 0.77 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 27.47 sq mi = 4.81 mgd 
Total recharge = 0.77 + 4.81 = 5.58 mgd 
Potential Yield = 0.5 x 5.58 = 2.79 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.47 + 0.77 + 2.79 = 6.03 mgd 
 
Potential Yield compares to 7.3 mgd in Singh and Adams (1980) or 17.4 % lower. 
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T.45N.,R.6E. (Hartland) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 13.68 sq mi 
Recharge = 300,000 gpd/sq mi x 13.68 sq mi = 4.10 mgd 
Potential Yield = 0.5 x 4.10 = 2.05 mgd 

 
Aquifer 4: 

Area = 27.30 sq mi 
Recharge = 175,000 gpd/sq mi x 27.30 sq mi = 4.78 mgd 
Potential Yield = 0.5 x 4.78 = 2.39 mgd 

 
Aquifer 5: 

Total area = 36.10 sq mi 
Area beneath Aquifer 4 = 27.30 sq mi 
Area outside of Aquifer 4 = 36.10 – 27.30 = 8.80 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 27.30 sq mi = 2.39 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 8.80 sq mi = 1.54 mgd 
Total recharge = 2.39 + 1.54 = 3.93 mgd 
Potential Yield = 0.5 x 3.93 = 1.96 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.05 + 2.39 + 1.96 = 6.4 mgd 
 
Potential Yield compares to 6.9 mgd in Singh and Adams (1980) or 7.2 % lower. 
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T.45N.,R.7E. (Greenwood) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifers 4 and 5.  In order to take advantage of greater available 
drawdown in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to 
Aquifer 5 in the area of connection. 
There are also areas in which Aquifers 1 and 4 are connected, but Aquifer 4 is shown as being 
thin or missing.  In these areas recharge is assigned to Aquifer 1. 
 
Aquifer 1: 

Total area = 34.89 sq mi 
Area connected with aquifers 4 and 5 = 2.35 sq mi 
Area not connected with Aquifers 4 and 5 = 34.89 – 2.35 = 32.54 sq mi 
Recharge in area not connected = 300,000 gpd/sq mi x 32.54 sq mi = 9.76 mgd 
Potential Yield = 0.5 x 9.76 = 4.88 mgd 

 
Aquifer 4: 

Area not connected with Aquifers 1 and 5 = 27.70 sq mi 
Recharge in unconnected area = 175,000 gpd/sq mi x 27.70 sq mi = 4.85 mgd 
Potential Yield = 0.5 x 4.85 = 2.42 mgd 

 
Aquifer 5: 

Total area = 36.36 sq mi 
Area connected with Aquifers 1 and 4 = 2.35 sq mi 
Area beneath (unconnected) Aquifer 4 = 27.70 sq mi 
Area outside of Aquifer 4 and unconnected 

with Aquifer 1 = 36.36 – 2.35 – 27.70 = 6.31 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 2.35 sq mi = 0.70 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 27.70 sq mi = 2.42 mgd 
Recharge outside of  Aquifer 4 = 175,000 gpd/sq mi x 6.31 sq mi = 1.10 mgd 
Total recharge = 0.70 + 2.42 + 1.10 = 4.22 mgd 
Potential Yield = 0.5 x 4.22 = 2.11 mgd 

 
Total Potential Yield from Shallow Aquifers = 4.88 + 2.42 + 2.11 = 9.41 mgd 
 
Potential Yield compares to 7.6 mgd in Singh and Adams (1980) or 23.8% higher. 
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T.45N.,R.8&9E. (McHenry) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifers 4 and 5.  In order to take advantage of greater available 
drawdown in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to 
Aquifer 5 in the area of connection. 
There are also areas in which Aquifers 1 and 4 are connected, but Aquifer 4 is shown as being 
thin or missing.  In these areas recharge is assigned to Aquifer 1. 
 
Aquifer 1: 

Total area = 39.96 sq mi 
Area connected with Aquifers 4 and 5 = 3.85 sq mi 
Area not connected with Aquifers 4 and 5 = 39.96 – 3.85 = 36.11 sq mi 
Recharge in area not connected = 300,000 gpd/sq mi x 36.11 sq mi = 10.83 mgd 
Potential Yield = 0.5 x 10.83 = 5.42 mgd 

 
Aquifer 4: 

Area = 20.0 sq mi 
Recharge = 175,000 gpd/sq mi x 20.0 sq mi = 3.50 mgd 
Potential Yield = 0.5 x 3.50 = 1.75 mgd 

 
Aquifer 5: 

Total area = 48.10 sq mi 
Area connected with Aquifers 1 and 4 = 3.85 sq mi 
Area beneath (unconnected) Aquifer 4 = 20.00 sq mi 
Area outside of Aquifer 4 and unconnected 

with Aquifer 1 = 48.10 – 3.85 – 20.00 = 24.25 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 3.85 sq mi = 1.16 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 20.00 sq mi = 1.75 mgd 
Recharge outside of  Aquifer 4 = 175,000 gpd/sq mi x 24.25 sq mi = 4.24 mgd 
Total recharge = 1.16 + 1.75 + 4.24 = 7.15 mgd 
Potential Yield = 0.5 x 7.15 = 3.58 mgd 

 
Total Potential Yield from Shallow Aquifers = 5.42 + 1.75 + 3.58 = 10.75 mgd 
 
Potential Yield compares to 12.7 mgd in Singh and Adams (1980) or 15.4% lower. 



A-9 

Report 2 - Groundwater Resources Information For Planning 001139 – 10/04 

T.44N.,R.5E. (Marengo) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifer 5.  In order to take advantage of greater available drawdown 
in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to Aquifer 5 
in the area of connection. 
 
Aquifer 1: 
Total area = 19.96 sq mi 
Area connected with Aquifer 5 = 0.70 sq mi 
Area not connected with Aquifer 5 = 19.96 – 0.70 = 19.26 sq mi 
Recharge to area not connected = 300,000 gpd/sq mi x 19.26 sq mi = 5.78 mgd 
Potential Yield = 0.5 x 5.78 = 2.89 mgd 
 
Aquifer 4: 
Area = 5.98 sq mi 
Recharge = 175,000 gpd/sq mi x 5.98 sq mi = 1.05 mgd 
Potential Yield = 0.5 x 1.05 = 0.52 mgd 
 
Aquifer 5: 

Total area = 36.69 sq mi 
Area connected with Aquifer 1 = 0.70 sq mi 
Area beneath Aquifer 4 = 5.98 sq mi 
Area outside of Aquifer 4 and unconnected 

with Aquifer 1 = 36.69 – 0.70 – 5.98 = 30.01 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 0.70 sq mi = 0.21 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 5.98 sq mi = 0.52 mgd 
Recharge outside of  Aquifer 4 = 175,000 gpd/sq mi x 30.01 sq mi = 5.25 mgd 
Total recharge = 0.21 + 0.52 + 5.25 = 5.98 mgd 
Potential Yield = 0.5 x 5.98 = 2.99 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.89 + 0.52 + 2.99 = 6.40 mgd 
 
Potential Yield compares to 5.7 mgd in Singh and Adams (1980) or 12.3% higher. 
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T.44N.,R.6E. (Seneca) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifer 5.  In order to take advantage of greater available drawdown 
in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to Aquifer 5 
in the area of connection. 
There are also areas in which Aquifers 1 and 4 are connected, but Aquifer 4 is shown as being 
thin or missing.  In these areas recharge is assigned to Aquifer 1. 
 
Aquifer 1: 

Total area = 17.89 sq mi 
Area connected with Aquifer 5 = 1.58 sq mi 
Area not connected with Aquifer 5 = 17.89 – 1.58 = 16.29 sq mi 
Recharge to area not connected = 300,000 gpd/sq mi x 16.29 sq mi = 4.89 mgd 
Potential Yield = 0.5 x 4.89 = 2.44 mgd 

 
Aquifer 4: 

Area = 13.68 sq mi 
Recharge = 175,000 gpd/sq mi x 13.68 sq mi = 2.39 mgd 
Potential Yield = 0.5 x 2.39 = 1.20 mgd 

 
Aquifer 5: 

Total area = 36.50 sq mi 
Area connected with Aquifer 1 = 1.58 sq mi 
Area beneath Aquifer 4 = 13.68 sq mi 
Area outside of Aquifer 4 and unconnected 

with Aquifer 1 = 36.50 – 1.58 – 13.68 = 21.24 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 1.58 sq mi = 0.47 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 13.68 sq mi = 1.20 mgd 
Recharge outside of  Aquifer 4 = 175,000 gpd/sq mi x 21.24 sq mi = 3.72 mgd 
Total recharge = 0.47 + 1.20 + 3.72 = 5.39 mgd 
Potential Yield = 0.5 x 5.39 = 2.70 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.44 + 1.20 + 2.70 = 6.34 mgd 
 
Potential Yield compares to 5.3 mgd in Singh and Adams (1980) or 19.6% higher. 
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T.44N.,R.7E. (Dorr) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifer 5.  In order to take advantage of greater available drawdown 
in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to Aquifer 5 
in the area of connection. 
 
Aquifer 1: 

Total area = 19.10 sq mi 
Area connected with Aquifer 5 = 0.40 sq mi 
Area not connected with Aquifer 5 = 19.10 – 0.40 = 18.70 sq mi 
Recharge = 300,000 gpd/sq mi x 18.70 = 5.61 mgd 
Potential Yield = 0.5 x 5.61 = 2.80 mgd 

 
Aquifer 4: 

Area = 18.80 sq mi 
Recharge = 175,000 gpd/sq mi x 18.80 sq mi = 3.29 mgd 
Potential Yield = 0.5 x 3.29 = 1.64 mgd 

 
Aquifer 5: 

Total area = 36.00 sq mi 
Area connected with Aquifer 1 = 0.40 sq mi 
Area beneath Aquifer 4 = 18.80 sq mi 
Area outside of Aquifer 4 and unconnected  

with Aquifer 1 = 36.00 – 0.40 – 18.80 = 16.80 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 0.40 sq mi = 0.12 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 18.80 sq mi = 1.64 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 16.80 sq mi = 2.94 mgd 
Total recharge = 0.12 + 1.64 + 2.94 = 4.70 mgd 
Potential Yield = 0.5 x 4.70 = 2.35 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.80 + 1.64 + 2.35 = 6.79 mgd 
 
Potential Yield compares to 7.1 mgd in Singh and Adams (1980) or 4.4% lower. 
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T. 44N.,R.8&9E. (Nunda) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifer 5.  In order to take advantage of greater available drawdown 
in Aquifer 5, the recharge rate of Aquifer 1 (300,000 gpd/sq mi) will be assigned to Aquifer 5 
in the area of connection.  There are also areas in which Aquifers 1 and 4 are connected, but 
Aquifer 4 is shown as being thin or missing.  In these areas recharge is assigned to Aquifer 1. 
 
Aquifer 1: 

Total area = 43.39sq mi 
Area connected with Aquifer 5 = 3.08 sq mi 
Area not connected with Aquifer 5 = 43.39 – 3.08 = 40.31 sq mi 
Recharge = 300,000 gpd/sq mi x 40.31 = 12.09 mgd 
Potential Yield = 0.5 x 12.09 = 6.05 mgd 

 
Aquifer 4: 

Area = 16.51 sq mi 
Recharge = 175,000 gpd/sq mi x 16.51 sq mi = 2.89 mgd 
Potential Yield = 0.5 x 2.89 = 1.44 mgd 

 
Aquifer 5: 

Total area = 48.98 sq mi 
Area connected with Aquifer 1 = 3.08 sq mi 
Area beneath Aquifer 4 = 16.51 sq mi 
Area outside of Aquifer 4 and unconnected  

with Aquifer 1 = 48.98 – 3.08 – 16.51 = 29.39 sq mi 
Recharge to connected area = 300,000 gpd/sq mi x 3.08 sq mi = 0.92 mgd 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 16.51 sq mi = 1.44 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 29.39 sq mi = 5.14 mgd 
Total recharge = 0.92 + 1.44 + 5.14 = 7.50 mgd 
Potential Yield = 0.5 x 7.50 = 3.75 mgd 
 

Total Potential Yield from Shallow Aquifers = 6.05 + 1.44 + 3.75 = 11.24 mgd 
 
Potential Yield compares to 11.4 mgd in Singh and Adams (1980) or 1.4% lower. 
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T.43N.,R.5E. (Riley) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  Initially, it was 
assumed that 50% of recharge could be developed.  As noted below, however, the potential 
yields in this township were in significant disagreement with those of Singh and Adams 
(1980), who employed much lower recharge rates for the uppermost bedrock.  In order to 
bring potential yields in closer agreement with Singh and Adams, it was assumed that only 
25% - rather than 50% - of the recharge could be developed. 
 
Aquifer 1: 

Area = 17.98 sq mi 
Recharge = 300,000 gpd/sq mi x 17.98 sq mi = 5.39 mgd 
Potential Yield = 0.5 x 5.39 mgd = 2.70mgd 

 
Aquifer 4: 

Area = 2.68 sq mi 
Recharge = 175,000 gpd/sq mi x 2.68 sq mi = 0.47 mgd 
Potential Yield = 0.5 x 0.47 mgd = 0.23 mgd 

 
Aquifer 5: 

Total area = 36.68 sq mi 
Area beneath Aquifer 4 = 2.68 sq mi 
Area outside of Aquifer 4 = 36.68 – 2.68 = 34.00 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 2.68 sq mi = 0.23 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 34.00 sq mi = 5.95 mgd 
Total recharge = 0.23 + 5.95 = 6.18 mgd 
Potential Yield = 0.5 x 6.18 = 3.09 mgd 

 
Total Potential Yield from Shallow Aquifers = 2.70 + 0.23 + 3.09 = 6.02 mgd 
 
Potential Yield compares to 3.3 mgd in Singh and Adams (1980) or 82.4% higher.  Singh and 
Adams employed much lower recharge rates for the upper bedrock because of the presence of 
less permeable material.  If it is assumed that only 25% of recharge is available for development, 
the potential yield is reduced to 3.01 mgd, which is within 8.8% of the potential yield determined 
by Singh and Adams. 
 
Adjusted Potential Yield from Shallow Aquifers = 1.35 + 0.12 + 1.54 = 3.01 mgd 
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T.43N.,R.6E. (Coral) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  Initially, it was 
assumed that 50% of recharge could be developed.  As noted below, however, the potential 
yields in this township were in significant disagreement with those of Singh and Adams 
(1980), who employed much lower recharge rates for the uppermost bedrock.  In order to 
bring potential yields in closer agreement with Singh and Adams, it was assumed that only 
25% - rather than 50% - of the recharge could be developed. 
 
Aquifer 1: 

Area = 8.33 sq mi 
Recharge = 300,000 gpd/sq mi x 8.33 sq mi = 2.50 mgd 
Potential Yield = 0.5 x 2.50 mgd = 1.25 mgd 

 
Aquifer 4: 

Area = 10.78 sq mi 
Recharge = 175,000 gpd/sq mi x 10.78 sq mi = 1.89 mgd 
Potential Yield = 0.5 x 1.89 mgd = 0.94 mgd 

 
Aquifer 5: 

Total area = 36.72 sq mi 
Area beneath Aquifer 4 = 10.78 sq mi 
Area outside of Aquifer 4 = 36.72 – 10.78 = 25.94 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 10.78 sq mi = 0.94 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 25.94 sq mi = 4.54 mgd 
Total recharge = 0.94 + 4.54 = 5.48 mgd 
Potential Yield = 0.5 x 5.48 = 2.74 mgd 

 
Total Potential Yield from Shallow Aquifers = 1.25 + 0.94 + 2.74 = 4.93 mgd 
 
Potential Yield compares to 2.8 mgd in Singh and Adams (1980) or 76.1% higher.  Singh and 
Adams employed much lower recharge rates for the upper bedrock because of the presence of 
less permeable material.  If  it is assumed that only 25% of  recharge is available for 
development, the potential yield is reduced to 2.46 mgd, which is within 12.1% of the potential 
yield determined by Singh and Adams. 
 
Adjusted Potential Yield from Shallow Aquifers = 0.62 + 0.47 + 1.37 = 2.46 mgd 
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T.43N.,R.7E. (Grafton) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4. 
 
Aquifer 1: 

Area = 7.70 sq mi 
Recharge = 300,000 gpd/sq mi x 7.70 sq mi = 2.31 mgd 
Potential Yield = 0.5 x 2.31 = 1.16 mgd 

 
Aquifer 4: 

Area = 25.31 sq mi 
Recharge = 175,000 gpd/sq mi x 25.31 sq mi = 4.43 mgd 
Potential Yield = 0.5 x 4.43 = 2.21 mgd 

 
Aquifer 5: 

Total area = 36.91 sq mi 
Area beneath Aquifer 4 = 25.31 sq mi 
Area outside of Aquifer 4 = 36.91 – 25.31 = 11.60 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 25.31 sq mi = 2.21 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 11.60 sq mi = 2.03 mgd 
Total recharge = 2.21 + 2.03 = 4.24 mgd 
Potential Yield = 0.5 x 4.24 = 2.12 mgd 

 
Total Potential Yield from Shallow Aquifers = 1.16 + 2.21 + 2.12 = 5.49 mgd 
 
Potential Yield compares to 5.1 mgd in Singh and Adams (1980) or 7.6% higher. 
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T.43N.,R.8&9E. (Algonquin) 
 
Comments:  Assume recharge rates of 300,000 gpd/sq mi for Aquifer 1, 175,000 gpd/sq mi for 
Aquifer 4, 175,000 gpd/sq mi for the portions of Aquifer 5 not overlain by Aquifer 4, and 
87,500 gpd/sq mi for the portions of Aquifer 5 that are overlain by Aquifer 4.  In this township 
Aquifer 1 is connected to Aquifer 4, however Aquifer 4 is shown as being thin or missing.  In 
these areas recharge is assigned to Aquifer 1.  Similarly, in areas where Aquifers 4 and 5 are 
shown to be connected, the recharge is assigned to Aquifer 5.   
 
Aquifer 1: 

Area = 26.86 sq mi 
Recharge = 300,000 gpd/sq mi x 26.86 sq mi = 8.06 mgd 
Potential Yield = 0.5 x 8.06 = 4.03 mgd 

 
Aquifer 4: 

Area = 30.45 sq mi 
Recharge = 175,000 gpd/sq mi x 30.45 sq mi = 5.33 mgd 
Potential Yield = 0.5 x 5.33 = 2.66 mgd 

 
Aquifer 5: 

Total area = 48.80 sq mi 
Area beneath Aquifer 4 = 30.45 sq mi 
Area outside of Aquifer 4 = 48.80 – 30.45 = 18.35 sq mi 
Recharge beneath Aquifer 4 = 87,500 gpd/sq mi x 30.45 sq mi = 2.66 mgd 
Recharge outside of Aquifer 4 = 175,000 gpd/sq mi x 18.35 sq mi = 3.21 mgd 
Total recharge = 2.66 + 3.21 = 5.87 mgd 
Potential Yield = 0.5 x 5.87 = 2.94 mgd 

 
Total Potential Yield from Shallow Aquifers = 4.03 + 2.66 + 2.94 = 9.63 mgd 
 
Potential Yield compares to 10.5 mgd in Singh and Adams (1980) or 8.3% lower. 



 

 
 

CHAPTER 2 
APPENDIX B 

 
 

CALCULATIONS OF POTENTIAL YIELD  
FOR DEEP BEDROCK AQUIFERS 
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Appendix B 
Calculations of Potential Yield for Deep Bedrock Aquifers 

 
 

Head Difference between Shallow Aquifers and Deep Bedrock Aquifers 
 

 
Township 

Avg Shallow 
Head (msl)1 

Avg Deep Bdrk. 
Head (msl)2 

Top of 
GP (msl)3 

Head Diff. 
(ft)4 

Max. Hd. 
Diff. (ft)5 

46N5E 900 -- 600 -- 300 
46N6E 910 -- 550 -- 360 
46N7E 880 -- 500 -- 380 
46N8&9E 790 -- 400 -- 390 
45N5E 860 680 600 180 260 
45N6E 880 600 550 280 330 
45N7E 850 500 500 350 350 
45N8&9E 760 400 400 360 360 
44N5E 790 650 650est 140 140 
44N6E 830 600 550 230 280 
44N7E 850 500 500 350 350 
44N8&9E 770 380 380 390 390 
43N5E 810 650 650est 160 160 
43N6E 850 550 600 300 250 
43N7E 850 450 550 400 300 
43N8&9E 780 330 440 450 340 

                                                           
1  Head in Aquifer 5 (Meyer, 1998) 
2  Potentiometric surface of deep bedrock (Burch, 2002) 
3  Elevation of the top of the Galena-Platteville unit (Visocky et al., 1985) 
4  Avg Shallow Head minus Avg Deep Bedrock Head 
5  Avg Shallow Head minus elevation of the top of the Galena-Platteville unit 
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Determination of Leakage to Deep Bedrock Aquifers 
 
 Conf. Bed KΝ/mΝ Max.♠h Q/A Approx. Twp Leakage
Township Thick.(ft)1 (gpd/ft2) (ft)2 (gpd/mi2) Area(mi2) (mgd) 
46N5E 50 1x10-6 300 8,400 33.35 0.28 
46N6E 50 1x10-6 360 10,080 33.56 0.34 
46N7E 50 1x10-6 380 10,640 33.61 0.36 
46N8&9E 75 6.7x10-7 390 7,316 44.50 0.32 
45N5E 50 1x10-6 260 7,280 36.24 0.26 
45N6E 100 5x10-7 330 4,620 36.10 0.17 
45N7E 125 4x10-7 350 3,920 36.36 0.14 
45N8&9E 125 4x10-7 360 4,032 48.10 0.19 
44N5E 50 1x10-6 140 3,920 36.69 0.14 
44N6E 50 1x10-6 280 7,840 36.50 0.29 
44N7E 100 5x10-7 350 4,900 36.00 0.18 
44N8&9E 125 4x10-7 390 4,368 48.98 0.21 
43N5E 50 1x10-6 160 4,480 36.68 0.16 
43N6E 50 1x10-6 250 7,000 36.72 0.26 
43N7E 75 6.7x10-7 300 5,628 36.91 0.21 
43N8&9E 125 4x10-7 340 3,808 48.80 0.18 
 
 

 

                                                           
1  Thickness of the Maquoketa Shale Group (Visocky et al., 1985) 
2  Avg Shallow Head minus elevation of the top of the Galena-Platteville unit 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown 
from approximately 182,000 to 260,000 in the year 2000:  an increase of 42 percent.  
Projections indicate that population may grow to nearly 350,000 by 2020 and 450,000 by 
2030.1  The existing and anticipated rate of growth has sparked concerns regarding the 
impact of growth on our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping for water supply.  
Communities question whether there is sufficient water below us to quench the thirst of the 
growing population.   
 

Second is the potential for groundwater contamination that grows with the population 
and the increased business activity in the area.  This threat is not limited solely to the spilling 
of hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat just due to the 
volume of water and residuals that are placed on the land. 
 

Finally, a less evident but nevertheless important impact of groundwater use is the 
potential impact on natural wetlands, fens, streams and lakes.  These natural areas are 
dependent on groundwater discharges to the surface.  Excessive pumping may reduce or 
eliminate the flow of groundwater to the surface thus reducing the water levels in areas 
dependent on a constant inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the preferred approach to each issue.  
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.   

                                                 
1  Northeastern Illinois Planning Commission, “Toward 2020: Population, Household and Employment 

Forecasts For Counties and Municipalities in Northeastern Illinois.”  September, 2000 and the Endorsed 
2030 NIPC Forecast dated September 30, 2003. 
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Those reports are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals: Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework literally provides the structure 
by which the county may plan for the future.  Any management plan must conform to the 
rules of law that apply to groundwater in Illinois.  Our work will include a general 
examination of existing laws and regulations related to groundwater resource management, 
an assessment of alternative approaches to correct any problems or deficiencies identified, 
and develop management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers, and 
potential for groundwater contamination.   
 
REPORT 3: COUNTYWIDE GROUNDWATER QUANTITY AND QUALITY 

PROTECTION PLAN 
 

The objective of Groundwater Protection Plan is to determine the extent of and 
potential for groundwater contamination in the county and recommend actions and policies to 
address current problems and prevent further contamination.  
 
REPORT 4: COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 

PLAN 
 

This study includes the development of recommendations for management of 
decentralized wastewater systems located outside of sewer service area boundaries, the 
establishment of a program to correct problems related to existing onsite systems, and 
preparation of a plan for management of septage generated within the county. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS:  PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report specifically addresses the potential impacts of chlorides and agricultural 

chemicals on groundwater and sensitive ecosystems, and recommends actions to prevent 
further negative impacts. 
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INTRODUCTION 
 

McHenry County has undertaken the preparation of this Countywide Groundwater 
Quantity and Quality Protection Plan (Groundwater Protection Plan) under the authority of 
the Illinois Groundwater Protection Act (IGPA) of 1987, and with the assistance of the 
Illinois Environmental Protection Agency (IEPA) and the Illinois State Water and Geological 
Surveys.     
 

The purposes of the Groundwater Protection Plan are to provide an overview of the 
extent of groundwater contamination and depletion, and recommend actions and policies 
intended to address current problems and reduce or prevent future occurrences.  Subjects to 
be addressed in the Groundwater Protection Plan are: 
 

 Compilation of municipal wellhead protection studies completed by the IEPA 
and recent reports and studies published by the Illinois State Geological 
Survey (ISGS) and Illinois State Water Survey (ISWS). 

 
 Incorporation of information found in Groundwater Protection Needs 

Assessments completed by individual municipalities in the county. 
 

 Identification of natural areas where groundwater quantity and quality are 
important issues, and determination of threats to water quantity and quality in 
these areas. 

 
 Review of past groundwater contamination incidents in the county, and 

discussion of potential for future incidents. 
 

 Discussion of practical options to protect groundwater quantity. 
 

 Development of a countywide groundwater pollution prevention program and 
a County policy for responding to groundwater contamination incidents. 

 
 Development of recommendations and priorities for future groundwater 

quality and quantity investigations. 
 

The Groundwater Protection Plan will help preserve groundwater quality and 
quantity, ensuring a continued supply of water for the public and private wells throughout the 
county and the protection of the natural areas dependent on unaltered groundwater.  Below in 
Table 1 is a listing of public water supply wells in McHenry County as of 2003. 
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County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 1 

 
Existing Public Water Supply Wells 

 

Location 
No. 

Wells 
Daily Pumpage 

(gal.) 
Population 

Served Comments 
Algonquin 7 1,065,000 24,000  

Cary 8 1,600,000 14,300 
Source water susceptible to 
contamination 

Crystal Clear Water Co. 2 79,000 885 
Source water susceptible to 
contamination 

Crystal Heights Assn. 1 8,000 100  

Crystal Lake 11 4,208,000 35,656 
Source water susceptible to 
contamination 

Deering Oaks Subdivision 2 6,000 60 
Source water susceptible to 
contamination 

Eastwood Manor Water Co. 2 93,000 325  

Fox River Grove 4 425,000 4,862 
Source water susceptible to 
contamination 

Harvard 3 844,000 6,700 
Source water susceptible to 
contamination 

Hebron 2 102,000 1,038 
Source water susceptible to 
contamination 

Highland Shores Water Co. 2 214,000 2,244  
Huntley 5 943,000 8,000  
Illinois American 2 4,000 25  

Johnsburg 1 30,000 350 
Source water susceptible to 
contamination 

Lake in the Hills 9 1,495,000 23,152  
Lakeview Owners Assn. 1 35,000 35  

Lakewood 3 146,000 1,245 
Source water susceptible to 
contamination 

Marengo 3 538,000 4,768 

Source water has high 
susceptibility to VOC and SOC 
contamination 

McHenry 8 2,160,000 15,597 
Source water susceptible to 
VOC contamination 

McHenry Shores Water Co. 2 156,000 1,813  
Northern Illinois Utilities Inc. 1 67,000 1,180  
Nunda Utility Company 1 33,000 465  

Oakbrook Estates MHP 1 19,000 300 
Source water susceptible to 
contamination 

Pistakee Fishing Club 2 100,000 100 
Source water susceptible to 
contamination 

Prairie Ridge Association 1 11,000 140 
Source water susceptible to 
contamination 
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County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 1 continued 

 
Existing Public Water Supply Wells 

 

Location 
No. 

Wells 
Daily Pumpage 

(gal.) 
Population 

Served Comments 

Richmond 3 144,000 1,100 
Source water susceptible to 
contamination 

Royal Oaks MHP 2 9,000 110  

Union 2 100,000 554 
Source water susceptible to 
contamination 

Utilities Inc. – Holiday Hills 3 47,000 800 
Source water susceptible to 
IOC and SOC contamination 

Utilities Inc. – Killarney 2 86,000 1,215  
Utilities Inc. – Walk-up Woods 2 59,000 654  
Utilities Inc. – Whispering Hls. 6 446,000 7,298  
Valley Hi Nursing Home 2 17,000 150  
Wonder Lake Water Company 1 214,000 1,442  

Woodstock 6 2,310,000 18,251 
Source water susceptible to 
contamination 
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1.  ANALYSIS OF GROUNDWATER SYSTEMS 

Three major aquifer systems, separated on the basis of hydrogeologic properties and 
source of recharge, are available for use by private and municipal water supply wells in 
McHenry County: the glacial drift aquifer system, the shallow bedrock aquifer system, and 
three deep bedrock aquifer systems: the Ancell, Ironton-Galesville, and Elmhurst-Mt. Simon.  
A thorough understanding of these systems is necessary to adequately assess their sustainable 
capacity, vulnerability to contamination, and their protection needs.  This section presents an 
overview of the area's geology, describes the geologic formations utilized by wells in the 
county, and analyzes groundwater movement to the wells. 
 

Reference should be made to Report Two, Chapter Two for information regarding the 
sustainable pumping capacity of the aquifers currently used to supply the high capacity wells 
in the county. 
 
    1.1 Overview of Area Geology 

In general, the geologic conditions of McHenry County consist of surficial (glacial) 
deposits overlaying layers of sedimentary and igneous bedrocks as shown in Table 2 below.  
Surficial deposits can extend as much as 500 feet below the ground surface.  Below the 
surficial deposits are the Silurian and Ordovician-Cambrian systems of sedimentary rocks.  
These include layers of dolomite, shale, limestone, and sandstone laid down when this area 
was covered with shallow seas similar to Hudson Bay more than 438 million years ago 
(Bretz).  The basement bedrock is crystalline rock from the Precambrian period (more than 
570 million years ago) and consists mostly of granite.  This layer can be as much as 3,600 
feet below the ground surface in McHenry County. 
 

The topography in the county is fairly rugged in comparison to most of Illinois.  Land 
features include broad ridges (end moraines), large mounds of sand and gravel (kames), 
steep-sided hollows (kettles), and many small lake basins.  Many of these basins are partially 
or completely filled with fine-grained lake (lacustrine) sediments and organic material such 
as decaying vegetation, and have formed peat bogs.  Level or rolling plains of sand and 
gravel (till plains and outwash plains) lay between end moraines and along rivers and 
streams. 
 

Rainfall runoff and groundwater discharges in the western part of the county drain to 
the Kishwaukee River and its tributaries, and Piscasaw and Rush Creeks, which are also 
tributary to the Rock River.  In the eastern part of the county, the Nippersink Creek and the 
Fox River are the primary drainage watersheds. 
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County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 2 

 
Generalized Column of Geological Formations in McHenry County  

(Hackett & McComas) 
 

System or 
Series 

Hydrogeologic 
Units and 
Thickness Rock Type Water-Yielding Characteristics 

Pleistocene Drift  
(0 – 400’) 

Unconsolidated glacial 
deposits, loess, and 
alluvium 

Water yields variable, largest from 
thick outwash deposits in western part 
of the county. 

Silurian 
Niagaran-
Alexandrian  
(0 – 100’) 

Dolomite, very pure to 
very silty; cherty 
(flinty); shale partings 
toward base 

Yields moderate to large supplies 
where creviced and overlain by 
permeable sand and gravel.  
Productivity lessens with thinning of 
dolomite and thickening of shale. 

Maquoketa  
(0 – 200’) 

Shale, limestone and 
dolomite beds 

Yields small to moderate supplies 
from dolomite and fractured shale. 

Galena-Platteville  
(0 – 300’) 

Dolomite with shale; 
limestone and chert 
(flint) in lower part 

Yields moderate to large supplies only 
in areas not overlain by Maquoketa 
shale, as near Union and Marengo. 

Glenwood-St. Peter 
(Ancell Group) 
(200 – 350’) 

Sandstone, fine to 
coarse-grained; shale 
at top, locally cherty; 
red shale at base 

Yields small to moderate quantities of 
water. 

Ordovician 

Prairie du Chien 
(100’ +/-) 

Dolomite, sandy, 
cherty; interbedded 
with sandstone 

Yields small amounts of water from 
sandstone and crevices in dolomite. 

Eminence-Potosi 
Franconia  
(200’+/-) 

Dolomite, fine-
grained; sandstone, 
fine- to medium-
grained 

Yields small amounts of water from 
crevices in dolomite and sandstone. 

Ironton-Galesville 
(100 – 300’) 

Sandstone, fine-to 
medium-grained, well 
sorted 

Most productive aquifer in Cambrian-
Ordovician Systems; can yield large 
supplies of water. 

Eau Claire  
(200 – 450’) 

Shale and siltstone, 
dolomitic 

Shale generally not water-yielding; 
acts as confining layer at base of 
Cambrian-Ordovician aquifer system. 

Cambrian 

Mt. Simon  
(275’ in NW to 
950’ in SE) 

Sandstone, coarse 
grained; lenses of 
shale and siltstone 

Yields moderate amounts of water; 
water quality generally good, but 
deteriorates with depth. 

Pre-Cambrian  Granite, red Not water-yielding 
 

   



1-3 

Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 001140 – 11/06 

    1.2 Surficial Materials 

Beginning about one million years ago with the advance of the Nebraskan glacier, 
and ending with the retreat of the Wisconsinan glacier about 5,000 years ago, northeastern 
Illinois has repeatedly been overridden by glaciers.  The glaciers, which carried with them 
large quantities of rock and debris, flowed southward during periods of cold, and retreated 
during warmer times.  The periods of retreat included heavy melting at the front (southern or 
western ends) of the glaciers.  Meltwater weathered existing deposits and deposited the rock 
and debris carried by the glaciers.  These glacial deposits are called surficial materials or 
drift, and include all the unconsolidated materials from the ground surface down to the 
uppermost layer of bedrock. 
 

The drift in McHenry County is relatively thick in most areas because it was 
overridden by all of the glaciers that advanced into Illinois, including the latest, the 
Wisconsinan.  In areas of Illinois not glaciated during the Wisconsinan Stage (southern and 
western Illinois), the drift is thinner, because these areas experienced older and fewer 
glaciations, and have been exposed to weathering and erosion for a much longer time.  
Variations in drift thickness within the county are a result of the depositional patterns of ice, 
water, and wind, and subsequent erosion of the deposits by ice and flowing water.  The 
thickness of glacial drift in the county varies quite irregularly, but it is thinnest in the far 
southeastern and southwestern areas. (Figure 1).  
 

Surficial materials in McHenry County can be grouped into five categories:  glacial 
till; outwash; ice-contact stratified drift; peat and muck; and silts, clays, and alluvium.  
Materials in the first three categories were deposited by melting glaciers, with the uppermost 
layers being deposits of the Wisconsinan glacier.  The last two types of surficial materials 
were deposited by wind and moving water in post-glacial times.  For convenience, these 
surficial materials are referred to collectively as glacial drift or unconsolidated deposits in 
later sections of this report.  Figure 2 shows the typical relation of glacial and alluvial 
deposits to land forms and bedrock surface. 
 

1.2.1 Glacial Till - Glacial till is unsorted ice-deposited debris composed of silt, 
clay, and sand, which are interspersed with pebbles, cobbles, and sometimes large boulders.  
Tills are typically present in the form of ridges called end moraines, and intervening rolling 
plains called ground moraines or till plains.  End moraines in the county include the Marengo 
Ridge, Woodstock (West Chicago) Moraine, and Marseilles Moraine.  The end moraines 
mark times when the glacial front temporarily stalled at a relatively fixed position and built 
up as rock and debris were carried by melting water to the stationary ice front.  The relatively 
flat plains between end moraines resulted from times when the glaciers were retreating. 
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Beginning with the oldest, the glacial till units occurring in the county are the 
Winnebago, Marengo, Gilberts, Huntley, Marseilles, and West Chicago tills.  These units 
have textures ranging from coarse, large-grain sand and gravel, such as in the West Chicago 
till, to the silty clay typically found in the Huntley and Marseilles tills (Hackett and 
McComas).  The Gilberts and Winnebago tills are mainly sand, whereas the Marengo till is 
mostly silt.   
 

1.2.2 Outwash - Outwash is composed of sorted sand and gravel formations that 
were deposited by flowing water released by melting glaciers (meltwater).  In some places 
the material was spread in front of the glacier in broad sheet-like deposits called outwash 
plains.  In others the meltwater flowed primarily down channels in the bedrock or till, as 
found with the deposits in the Piscasaw, Rush, and Kishwaukee Valleys.   
 

The texture of outwash is dependent on the energy of the glacial meltwater streams 
and the types of materials carried by the glacier before it melted.  Glaciers that deposited 
coarse-textured till, such as the sand and gravel of the West Chicago till, typically produced 
coarse-textured outwash as well.  Outwash deposits in the county range in thickness from 
less than 20 feet in front of the Marengo Ridge, to 80 feet in the West Chicago outwash in the 
eastern part of the county (Hackett and McComas).  Material in these deposits ranges from 
the sand and pea gravel found in the Marengo outwash to the coarse-grained gravel, cobbles, 
and boulders found in the West Chicago outwash. 
 

1.2.3 Ice-Contact Stratified Drift - Stratified drift occurs in hills or mounds called 
kames near Hebron, around Wonder Lake, along the southern edge of Nippersink Creek, and 
east of the Fox River (Hackett and McComas).  These kames were formed by deposits from 
glacial streams, which either flowed through holes in the glacial ice, in ice crevasses, or at 
the ice front where streams ran off the glacier onto the ground surface.  The kames generally 
consist of sand and gravel, with the gravel content, texture, and thickness varying greatly 
horizontally and vertically (Anderson and Block). 
 

1.2.4 Peat and Muck - Peat and muck is composed of partially decomposed 
vegetation, which accumulated in poorly drained depressions after the retreat of the glaciers.  
The topographic positions of the peat areas and the fact that most of the bogs contain water 
throughout the year suggest that these are areas of groundwater discharge, as well as capture 
basins for surface runoff from rains and snow melts.  Active vegetation in the bogs and 
swamps includes cattails, bulrushes, sedges, and small red alder and willow trees. 
 

1.2.5 Silts, Clays and Alluvium - Both silts and clays are very fine grained materials 
that result from the erosion of different forms of rock.  Silts and clays in the county generally 
occur in three forms.  The first includes wind-deposited loess, which is a friable (crumbly), 
yellowish-brown soil with varying proportions of clay, silt and sand.  These deposits came 
from stream and river flats, which were kept free of vegetation by frequent glacial flooding.  
These bare plains were then subject to wind erosion during dry periods, and during these 
times large volumes of silt, clay, and sand were blown into the uplands to form loess 
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deposits.  The loess in McHenry County is generally less than five feet thick, and is thickest 
on the older tills (Winnebago and Marengo).   
 

Alluvium consists of fine grained materials deposited by flowing water along streams.  
Coarse- to fine-grained sediments were deposited, particularly where tributary streams of 
relatively high flow velocities entered the floodplain of a larger system and the rate of flow 
slowed.  The alluvial deposits are up to 20 feet thick on the floodplain of the Fox River 
(Hackett and McComas). 
 

Lake-basin deposits are composed primarily of clays that were derived from glaciers 
and post-glacial sedimentation, and then allowed to settle in the quiet waters of freshwater 
lakes. 
 
    1.3 Shallow Bedrock 

Over 400 million years ago, before Illinois is where it is today, before the area was 
uplifted, and well before glaciers advanced into northeastern Illinois, this area was covered 
with shallow seas.  Fine grained materials and the shells of diatoms (microscopic one-celled 
algae) settled to the sea bottom, and over millions of years were compressed to form solid, 
sedimentary shale and limestone rocks.  These rocks then uplifted above sea level and 
formed the original landscape of this area.  Over several hundred million years, these 
deposits then were subjected to water and wind erosion and subsequently covered by glacial 
deposits.   
 

The shallow bedrock surface ranges from Ordovician Age (440 million years ago) 
dolomites in the western part of the county to Ordovician Age Maquoketa shales in the 
central part of the county to Silurian Age (400 million years ago) dolomites in the eastern 
third of the county.  In general, the shallow bedrock layer is nearest the ground surface in the 
western part of the county, and slopes downward towards the east at about 10 to 15 feet per 
mile (Hughes et al).  
 

1.3.1 Silurian Dolomite - The Silurian dolomite is subdivided into the Niagaran 
Series and the underlying Alexandrian Series.  These rocks consist mainly of light gray 
dolomite of varying size, purity, and compaction.  In many places, the dolomite is 
interspersed with deposits of shale, silt, and chert.  Toward the base, in the Alexandrian 
Series, lay larger beds of green, pink, red, and blue dolomitic shales.  
 

Fracturing is a common feature of the Silurian bedrock.  Another less common 
feature is the cutting of valleys in the surface of the stone.  The fractures and valleys were 
produced by erosion of the upper layers of bedrock prior to glaciation. The bedrock valleys 
were then commonly filled with glacial drift sometimes forming sand and gravel deposits 
within the valleys that can be used as aquifers. 
 

As a solid unit, the Silurian formation transmits only very small quantities of water 
and is not suitable as an aquifer for large capacity municipal wells.  However, because it is 
well fractured, large quantities of water can move through the formation within the fractures.  
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If a well is placed such that it intercepts one or more of these fractures, it can support large 
capacity pumpage.  This formation is used by municipalities and private homeowners in the 
eastern portion of the county where it is present at the bedrock surface and well fractured.  
 

1.3.2 Maquoketa Shale - The Maquoketa Group forms the upper layer of the 
Ordovician Series of bedrock, and consists mainly of bluish gray to greenish gray, soft or 
plastic shale.  This shale, consisting predominantly of compressed clays and silts, is referred 
to as being “plastic” because it is susceptible to permanent deformation when wet.  Dolomite 
and siltstone are interspersed in layers within the shale in the upper part of the Maquoketa 
layer, but the base of this layer consists almost entirely of impermeable shales, generally 
more than 30 feet thick.  
 

The Maquoketa shale acts as an aquitard and greatly slows the movement of water in 
the subsurface where it is present.  This shale cannot be used for water supply and the 
limestone formations below it generally do not produce significant amounts of water (there 
are exceptions to this generalization in the Chicagoland area) because recharge from the 
surface is cut off by the shale. 
 

The Maquoketa shale forms the bedrock surface in the middle third of McHenry 
County where the Silurian limestone is eroded and absent. 
 

1.3.3 Galena-Platteville Dolomite - The Galena-Platteville dolomite generally 
underlies the Silurian dolomite and Maquoketa shale, but in parts of western McHenry 
County where the Silurian dolomite and Maquoketa shale are eroded and therefore absent, 
the Galena-Platteville dolomite is found directly beneath the glacial drift.  The upper part 
(Galena) is gray, cherty, coarse-grained dolomite.  The lower part (Platteville) consists 
mainly of gray and blue dolomite, interspersed with limestone in portions of western 
McHenry County.  In some places, a thin layer of shale separates the Galena and Platteville 
dolomites. 
 

In general terms, the Galena-Platteville dolomite is poorly fractured and does not 
provide large quantities of water.  It can be used for private domestic wells, but not large 
capacity municipal wells. 
 
    1.4 Deep Bedrocks 

The deep bedrocks, as commonly defined by water users in McHenry County, consist 
of the lower units of the Ordovician Age rocks including the Glenwood-St.Peter sandstones 
and the Prairie du Chien dolomites; and the Cambrian Series consisting mainly of the 
Ironton-Galesville and Mt. Simon sandstones, with intervening layers of dolomite and shale.  
These rocks are generally more than 500 million years old.  None of them forms the bedrock 
surface in McHenry County.  The layers of deep bedrock are discussed below in order of 
increasing age, and therefore also in order of increasing depth beneath the ground surface. 
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1.4.1 Glenwood-St. Peter Sandstone - Throughout the county, the Glenwood-St. 
Peter sandstone underlies the Galena-Platteville dolomite.  This formation is also referred to 
as the Ancell Group.  The upper part of this rock layer (Glenwood) consists mainly of fine 
and coarse grained dolomitic sandstone, interspersed with some dolomite and shale.  The 
lower part (St. Peter) is a light gray, fine- and medium-grained, well sorted, and friable 
dolomitic sandstone.  Shale, chert, and dolomite fragments are common at the base of this 
sandstone.  
 

Although the sand particles that make up these rock formations are cemented 
together, water is able to readily move through the pore spaces between the grains.  Thus the 
sandstones serve as aquifers that can supply large quantities of water to wells rather 
uniformly over the entire extent of the formation. 
 

The Ancell Group can generally be relied on for water production of at least 200 
gallons per minute with water qualities that can vary dramatically.  In some locations the 
quality is very good, and in others excessive amounts of iron, hydrogen sulfide, barium, 
and/or radium are present. 
  

1.4.2 Prairie du Chien and Eminence-Potosi Dolomites; Franconia Sandstone - 
These formations are primarily composed of argillaceous (clayey) dolomite interbedded with 
sandstone, and some glauconite and quartz deposits.  They are present throughout the county 
beneath the Glenwood-St. Peter sandstones, and contain some crevices in the upper parts.  
The Prairie du Chien dolomite forms the bottom layer of the Ordovician Series of deep 
bedrock, and beneath it, the Eminence-Potosi dolomite and Franconia sandstone form the 
upper layers of the Cambrian Series.  The Prairie du Chien is light gray dolomite containing 
thin layers of green shale and some sandstone.  The Eminence-Potosi dolomite is also light 
gray and contains red and gray shale and glauconite.  The Franconia formation consists of 
fine- and medium-grained sandstone of several colors, which is dolomitic and glauconitic.   
 

These formations generally do not yield significant amounts of water because of the 
large amounts of dolomite and shale interbedded in the formations.  Also, they generally 
should be cased in wells because these formations tend to collapse into the well bore. 
 

1.4.3 Ironton-Galesville Sandstones - Further down is the Ironton-Galesville layer 
of the deep bedrock, containing fairly pure sandstone.  The upper part (Ironton) is a medium- 
to coarse-grained, partly dolomitic, sorted sandstone.  The lower part (Galesville) is a white 
to light buff, fine-grained, sorted, and non-dolomitic sandstone.  The Galesville sandstone 
also contains some small silt deposits. 
 

As with the Ancell Group, water is able to move readily through the pore spaces in 
the sandstone.  This formation can generally be relied on for water productions of 600 to 
1000 gallons per minute with water qualities that can vary dramatically.  In some locations 
the quality is very good, and in others excessive amounts of iron, hydrogen sulfide, barium, 
and/or radium are present. 
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1.4.4 Eau Claire Formation - The Eau Claire Formation rests between the Ironton-
Galesville and Mt. Simon aquifers and consists of several rock types, including sandstone, 
siltstone, dolomite, and shale in its upper and middle parts.  Though the stratigraphy of this 
formation is quite variable, the upper limit can generally be marked by relatively pure 
sandstone, which gives way to impermeable shales and dolomites in the upper and middle 
parts of the formation.  Its lower part is primarily dolomitic sandstone.   
 

This formation acts as an aquitard between the two sandstone aquifers and does not 
supply significant quantities of water to a well. 
 

1.4.5 Mt. Simon Sandstone - The Mt. Simon sandstone lies beneath the Eau Claire 
Formation, and forms the thick bottom layer of the deep bedrock aquifers in McHenry 
County.  Beneath this layer is the ancient crystalline basement bedrock, which is mostly 
granite.  The Mt. Simon formation ranges from gray, fine-grained sandstone to very coarse-
grained pink and red sandstone, with the amount of coarse red sandstone increasing with 
depth.  Thin layers of red and gray shale are randomly distributed throughout this formation.  
 

This formation can serve as an aquifer in McHenry County, but is not currently in use 
because of its depth and the cost to construct the wells. Also, it must be kept in mind that the 
water in this formation is not readily recharged from the surface and the water within the 
sandstone is very old.  The water in the upper portion of the formation under McHenry 
County is fresh water. The water in the lower portions, however, is salt water which tends to 
rise up under the influence of well pumping.   
 

If any significant amount of pumping is done in this formation it should be expected 
that the water withdrawal will exceed the rate of recharge and water will be mined rapidly.  
The fresh water will eventually be removed and the wells will begin to pump the high solids 
salt water found in the lower portions of the formation.  This fact was demonstrated by the 
few former Mt. Simon wells in northern Cook County that experienced this problem. 
 
    1.5 Overview of Area Hydrogeology 

As indicated in Table 2 and the discussion above, several of the geologic units present 
in the subsurface are significant groundwater sources.  The water-yielding characteristics of 
these units differ significantly, due to basic differences in rock type and stratigraphic 
position.  Accordingly, the layers of surficial materials and bedrock discussed in the previous 
sections are separated into three major groups of aquifers: glacial drift aquifers, shallow 
bedrock aquifers, and deep sandstone aquifers for a more thorough examination of the area’s 
hydrogeology.  Figure 3 shows the general prevalence of each type of aquifer within the 
county. 
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    1.6 Glacial Drift Aquifers 

Glacial drift aquifers are the deposits of sand and gravel laid down by glacial 
meltwater as outwash.  Beds of clean, loose sand and gravel can be highly permeable 
aquifers (water can flow relatively easily through them).  “Clean” as it is used in this context 
means the relative absence of clays and silts.  These types of aquifers are found throughout 
the county at depths ranging from five feet to 500 feet with the tops of some aquifers just 
below the land surface.  Others are deeply buried under overlying fine textured materials.   
 

Typically, these aquifers are most productive where the glacial drift over the bedrock 
is thick and contains sand and gravel layers that are at least 20 feet thick.  These conditions 
are commonly found in the eastern third of the county.  In this area, water-yielding glacial 
drift is generally over 175 feet thick and contains sand and gravel layers that are up to 100 
feet thick.  Conversely, in the southwestern corner of the county where drift is only about 50 
feet thick, yields from glacial drift aquifers are poor unless a majority of the drift material is 
sand and gravel.  However, this condition makes it easy for contamination from the land 
surface to reach the aquifer (Bergstrom et. al.).   
 

Even where the drift is thick, if only thin streaks (ten feet or less thick) of sand and 
gravel are present in otherwise fine-grained, tight glacial drift, water yields will be small 
because groundwater cannot flow freely in fine grained, compacted drift.  Accordingly, the 
texture of sand and gravel deposits is another important water-yielding characteristic.  Good 
water-bearing sands are coarser in size than sugar granules and uniform in grain size.  Also, 
the percentage of silt and clay in glacial drift aquifers needs to be low because these fine 
materials clog the pore spaces between the larger sand and gravel grains, and thereby slow 
the movement of water. 
 

Glacial drift aquifers are principally recharged with local precipitation and snow melt 
from an area normally limited to a few square miles.  The permeable sand and gravel that 
allows water to flow from these aquifers to wells so efficiently also facilitates their relatively 
quick recharge.  In general terms these shallow unconsolidated formations are recharged in 
the upland areas and naturally discharge water to wetlands, springs, lakes, streams, and rivers 
at lower elevations.  Thus these formations not only have the potential to serve as sources of 
drinking water; they must also be recognized as sources of water to the natural areas that are 
dependent on a steady flow of subsurface water.   
 

The glacial drift aquifers are highly susceptible to contamination from the surface, 
principally because they are easily recharged and hence the water found in the formations is 
very young in geologic terms.  Unless there are geologic barriers such as clay layers present, 
contaminants spilled on the surface or injected directly to the subsurface through dry wells 
will move downward rapidly to the aquifer with the percolating recharge water.  Thus, with 
the drift wells, contamination needs to be stopped before it gets to the subsurface. 
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    1.7 Shallow Bedrock Aquifers 

The shallow bedrock aquifer system is formed by the bedrock units that are recharged 
locally from precipitation.  The recharge areas of these aquifers is also generally limited to a 
few square miles, but the recharge areas tend to be larger than those of glacial drift aquifers.  
Of the layers of shallow bedrock present in the county, the Silurian dolomite has the highest 
water yields because it rests directly below the unconsolidated materials and is highly 
fractured. Water production is “greater where (permeable) sands and gravels directly overlie 
and are in hydraulic connection with the dolomite than it is in areas where relatively 
impermeable till directly overlies the dolomite” (Csallany & Walton).   
 

The water-yielding potential of the Silurian aquifer system is also affected by the 
formation’s thickness and composition.  In areas where it is less than 50 feet thick and 
interbedded with shale, silt, or chert, it is not likely to produce enough water for any use 
other than small domestic wells.  In areas containing between 50 and 100 feet of continuous 
dolomite, the aquifer is more likely to provide substantial water supplies. (Hackett & 
McComas).   
 

This formation appears to discharge most of its excess water south and east of 
McHenry County.  The only area where it may recharge surface waters is in the southeast 
corner of the county where the hydraulic head on the aquifer may allow it to supply water to 
the Fox River. 
 

The Maquoketa Group may produce small water supplies in places where it is 
fractured or contains dolomite, but this formation consists mostly of tight shales that do not 
allow withdrawal of substantial amounts of water.  It is considered in most locations to be an 
aquitard that greatly slows the downward movement of water. 
 

In most of McHenry County, the Galena-Platteville aquifer is found under the 
Maquoketa aquitard, which cuts off most recharge to this formation.  In the western portion 
of the county where the Maquoketa formation is absent, the Galena-Platteville is not highly 
fractured and thus cannot convey large quantities of water.   
 

As discussed above, the shallow bedrock formations are most productive where they 
are highly fractured and in direct contact with granular glacial drift.  Under these 
circumstances they are also very susceptible to contamination from the surface because water 
can move easily downward and into the formation.  Water in the shallow bedrock is also 
young in geologic terms, but generally older than water found in the glacial drift. 
 
    1.8 Deep Sandstone Aquifers 

The deep sandstone aquifers of McHenry County are generally present below a depth 
of 500 feet, and can extend to depths of 2,000 feet in the southeastern part of the county, 
where the Mt. Simon sandstone is thickest.  Water is present in the sandstone between the 
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sand grains, just as it is in the loose sand deposits of the glacial drift aquifers.  Wells are 
typically finished in the upper two sandstone aquifers: the Glenwood-St. Peter, and Ironton-
Galesville (Hackett & McComas).  The Mount Simon is not currently in use in McHenry 
County because of its depth.  Because these aquifers are continuous throughout the county 
and generally have uniform water-yielding characteristics, they are a reliable source of water 
for large capacity wells.  However, because these aquifers are not locally recharged by 
precipitation, their recharge rates are slower than those of glacial drift or shallow bedrock 
aquifers. 
 

In contrast, the deep bedrock dolomites and shales yield very small amounts of water.  
The Prairie du Chien dolomites carry significant supplies of water only where they are near 
the ground surface, as in Ogle, Lee, and LaSalle Counties; in McHenry County, the Prairie 
du Chien layer is deeply buried.  The Eminence-Potosi and Franconia sandstones are 
typically too dense and fine grained to carry much water.  The Eau Claire Formation consists 
of low-permeability shales, which prevent much water from flowing through it (Thwaites).  
Because of the limiting factors present in these rock formations, they are considered to have a 
negligible contribution to the overall amount of water available from the deep bedrock, and 
therefore are not discussed in this section. 
 

The deep sandstone aquifers are separated from the surface by a series of aquitards 
that limit recharge rates and also make it difficult for contamination to reach the aquifers 
from the surface.  Also, in most cases the wells finished in these formations are located miles 
away from the primary recharge areas thus making the transport of contaminants to the wells 
all that more difficult. 
 

1.8.1 Glenwood-St. Peter (Ancell Group) Aquifers - These sandstones are an 
important water-bearing formation in McHenry County where water requirements are less 
than 200 gpm.  The top of this formation is generally at a depth of approximately 700 feet.  
The Ancell Group is principally recharged by vertical percolation of precipitation in areas 
where the group is closer to the surface and is not overlain by the Maquoketa Group shales 
(Boone, western McHenry, and western DeKalb Counties in Illinois, and south-central 
Wisconsin).  Additional recharge is contributed by leakage downward through the shallow 
bedrock aquifer system.  Water production is highest where the aquifer is thickest, although 
the increase in production is not directly proportional to the increase in thickness because the 
permeability of the additional deposits is lower. The average permeability is generally in the 
range of 15 gpd/sq ft (Walton & Csallany).  The water produced from this formation can 
have excessive amounts of radium and barium. 
 

1.8.2 Ironton-Galesville Aquifer - The Ironton-Galesville sandstones comprise one 
of the best-known water-yielding formations in northern Illinois, and are being drawn upon 
by a quickly increasing number of deep wells in the county.  The bottom of the formation is 
generally 1300 feet below the land surface.  It is noted for its high porosity and absence of 
objectionable deposits such as dolomite, calcite, and pyrite, which can degrade the quality of 
the aquifer when dissolved in the water and decrease the permeability of the aquifer.  
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However, the water in this formation in McHenry County can also have excessive amounts 
of barium and/or radium dependent on the location of the well, with the water quality 
improving from south to north.  Because of the relative uniformity of this formation, it has 
the most consistent permeability of the aquifers in northeastern Illinois, and is the most 
productive unit of the Cambrian-Ordovician aquifer system.  The permeability in McHenry 
County is approximately 40 gpd/sq ft (Walton & Csallany). 
 

1.8.3 Mt. Simon Aquifer System - The Mt. Simon aquifer system is separated from 
the Cambrian-Ordovician aquifers by relatively impermeable shales and dolomites of the 
upper and middle parts of the Eau Claire Formation.  The permeable sands of the lower part 
of the Eau Claire are included with the Mt. Simon sandstone in the Mt. Simon aquifer 
system.  Water in the Mt. Simon occurs under leaky artesian conditions because of the 
confining beds of the Eau Claire Formation.  The average permeability of this aquifer is 
estimated at 16 gpd/sq ft (Walton & Csallany).  
 

The coarse layers of the Mt. Simon sandstone carry large quantities of water, but 
there are areas of fine grain sandstone deposits within this aquifer that supply little water.  
Water from the Mt. Simon sandstone is generally more highly mineralized than water from 
the aquifers above it, and dissolved salts increase significantly with depth until the water has 
a salinity content similar to sea water.  The recharge rate of this formation is relatively low 
because of the confining beds above it.  Any significant pumping of this formation will result 
in mining of water and the steady decline in water quality once the fresh water at the top of 
the formation is depleted. 
 
    1.9 Groundwater Flow Analyses 

After determining the geology and hydrogeology of the county, the final step is to 
conduct groundwater flow analyses specifically for the purpose of determining the recharge 
areas of the community water supply wells and the water dependent natural areas.  When a 
well is in operation and pumps water from an aquifer, it lowers (or draws down) the elevation 
of the water surface in the vicinity of the well.  The same thing happens in the vicinity of 
natural discharge points such as springs.  The resulting increased slope of the water surface 
as it approaches the discharge point causes water in a portion of the formation to flow 
towards the well.  This affected area is called the lateral area of influence. 
 

The aquifer recharge area that supplies water to the lateral area of influence (and 
hence the well or spring) is referred to as the zone of capture.  For the purposes of this report, 
the defined zone of capture, or recharge area, has been limited to the area that can supply 
water to a point within a time of travel period of five years.  In the late 1990s, the IEPA 
completed Wellhead Protection Planning Maps for several communities in McHenry County 
including Cary, Crystal Lake, Holiday Hills, Lake in the Hills, Marengo, McHenry, 
Richmond, Union and Woodstock.  For each of these communities, the maps show the 
location of the municipal wells, along with their minimum and maximum setback zones, 
five-year recharge areas, and potential sources of contamination within these zones.  The 
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IEPA established these recharge areas using computer modeling along with well records, 
precipitation records, on-site surveys and known information on the surrounding geology and 
hydrogeology.  In essence, these modeling programs take the characteristics of a groundwater 
system and calculate hydraulic head and groundwater flow conditions, which are then used to 
compute flow pathlines to each well and times of travel for specific particles in the flow 
stream.   
 

Based on a review of the available maps and previously completed groundwater flow 
studies, the following conclusions can be made: 
 

1. The geology and land uses of McHenry County recharge areas leave large 
portions of them highly susceptible to groundwater contamination. 

 
2. In the majority of the communities that were mapped and modeled, the 

boundaries of the five-year recharge areas of the wells are only slightly larger 
than the boundaries of the normal maximum setback zones around the wells 
(1,000 feet from the wellhead).  A few community water supply wells, 
however, draw water from five-year recharge areas that extend over 8,000 feet 
from the wellhead. 

 
3. Without the influence of pumping, groundwater in the glacial drift and upper 

bedrock aquifers tends to flow in the same direction as water on the land 
surface.  For example in southeastern McHenry County shallow groundwater 
generally flows towards the Fox River. 

 
4. Without the influence of pumping, groundwater in the deep sandstone aquifers 

flows from the northwest to the southeast.  
 

5. In all of the aquifers, the direction of groundwater flow is affected locally by 
well pumpage, but not on a regional basis. 

 
6. Because of the regional movement of water, wells in one community may be 

impacted by pumpage in neighboring communities if the wells are finished in 
the same aquifer.   
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2.  NATURAL AREAS ASSOCIATED WITH GROUNDWATER QUALITY AND 
QUANTITY 
 

McHenry County plays host to thousands of acres of natural areas that support unique 
species and habitats.  Wetlands, streams, and lakes are abundant in the county and are 
strongly connected with groundwater quality and quantity.  Wetlands cover nearly 11 percent 
of McHenry County.  Detailed inventories of wetlands, streams, and lakes compiled by the 
U.S. Fish and Wildlife Service (USFWS), the Natural Resources Conservation Service 
(NRCS), and the Chicago Metropolitan Agency for Planning (CMAP) (formerly the 
Northeastern Illinois Planning Commission) in conjunction with the U.S. Environmental 
Protection Agency (USEPA) identified 3,785 wetlands, including lakes and streams, 
covering 41,685 acres.  Table 3 and Figure 4 summarize the results of the wetlands 
inventory.  
 

County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 3 

 
Wetlands Summary 

 

Wetland Category Number Area (acres) Average size (acres) 
Wetlands 2,518 33,003 013.1 
Farmed Wetlands 1,250 03,839 003.1 
Lakes 0,015 03,854 256.9 
Streams and Rivers 0,002 01,259 629.5 
Total 3,785 41,685 011.0 
 

The most common among these are palustrine (marsh-associated) wetlands, found in 
a variety of geographic settings and terrains in the county, which include marshes, bogs, fens, 
wet prairies, forested wetlands, and ponds.  Lacustrine (lake-associated) wetlands, found 
mostly in eastern portions of the county, are less common.  The Advanced Identification 
(ADID) Study conducted in 1998 by NIPC, USFWS, and USEPA designated 154 wetlands 
as high quality habitats.  These high quality wetlands cover 17,489 acres, or about 42 percent 
of the county’s entire wetland area.  In order to be classified a high quality habitat, wetlands 
must to meet one of the following criteria: 
 

 Presence of threatened or endangered plant or animal species; 
 Designation in the Illinois or McHenry County Natural Areas Inventory 

(NAI); 
 Evaluation in the field as a grade A, B, or C wetland community following 

NAI methods; 
 Calculation of an Index of Biotic Integrity (IBI) score of 41 or greater within a 

stream; 
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 Presence of high quality physical habitat within a stream; and 
 Presence of healthy lake ecosystems with rich/diverse fish and plant 

communities.  
 

Most of the wetlands rated as high quality habitats were large parcels, averaging 114 
acres in size in comparison to the average wetland size of 11 acres.  
 

An additional 274 wetlands totaling 8,292 acres (average size of 30 acres) met the 
criteria for high functional value in stormwater and water quality functions.  These functions 
include shoreline and stream bank stabilization; sediment and toxicant retention; nutrient 
removal and transformation; and stormwater storage and hydrologic stabilization.  In order 
for wetlands to be designated as having high functional value, they must meet three of the 
four following criteria: 
 

 Presence of stabilizing vegetation adjacent to an open water body or perennial 
stream; 

 Surface area larger than five acres having characteristics indicating the 
propensity for sediment/toxicant retention; 

 Surface area larger than five acres, upstream of a lake or impoundment, 
having characteristics indicating the likelihood of nutrient 
removal/transformation; and 

 Surface area larger than five acres, at least 50 percent outside the floodplain, 
having characteristics indicating significant stormwater retention. 

 
Figure 5 shows the locations of high quality habitat and high functional value 

wetlands in McHenry County. 
 

The county’s varied streams and associated riverine (river-associated) wetlands are 
also common, and include several that rank among the best in Illinois with respect to water 
quality and natural habitat, such as the Kishwaukee River and Fox River and their tributaries.  
In fact, in contrast to most of the other counties in northeastern Illinois, most McHenry 
County streams and rivers are still classified as “unique” or “highly valued” based on the 
biotic integrity of their fish and other aquatic communities.  One hundred seventy (170) miles 
of river and stream, or nearly 30 percent of the total 572 miles present in McHenry County 
were designated “high quality” by ADID.  The locations of these river and stream segments 
are depicted in Figure 6.  Figure 7 displays seven high quality lakes out of the total of fifteen 
found in McHenry County. These include Crystal, Defiance, Elizabeth, Griswold, Kilarney, 
and Lily Lakes, and Lake Louette.  Table 4 summarizes the findings of the ADID study. 
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County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 4 

 
Wetlands Classification Summary 

 

Classification Number 
% of all 

Wetlands Acreage 

% of 
County 

Area 

% of all 
Wetland 

Area 
High Quality Habitat 154 4.0 17,489 4.5 42.0 
High Functional Value 274 7.2 8,292 2.1 19.9 
High Quality River 170 (miles) 0.002 N/A N/A N/A 
High Quality Lake 7 N/A 1.346 0.3 3.2 
 

Although the exact number of wetland acreage prior to settlement in the county can 
only be estimated, it is clear that significant areas of wetlands have been destroyed or 
substantially degraded.  Historically, this decline in wetland quantity and quality was 
attributed to agricultural activities while, more recently, urban activities have been 
responsible for the degradation.  Many municipalities within the county have responded to 
this decline in wetlands quantity and quality by incorporating stream and/or wetland 
protection provisions into their local development ordinances based on the suggested 
ordinance published several years ago by NIPC.  Organizations such as the McHenry County 
Conservation District are also strong advocates of acquisition and restoration of stream 
corridors and wetlands.  
 
    2.1 Wetlands 
 

The U.S. Army Corps of Engineers and the USEPA jointly define wetlands as “those 
areas that are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions.”  Land must have the following three 
characteristics to be classified a wetland: (1) hydric soil, (2) sufficient saturation, (3) unique 
vegetation (hydrophytes) specially adapted to saturated soils.  Wetlands are commonly found 
in topographic depressions, at slope breaks where the water table intersects a sloping land 
surface, and in areas of stratigraphic change.  
 

2.1.1 Functions and Values - Wetlands serve numerous beneficial functions in the 
ecosystem including protection and improvement of water quality, floodwater storage, 
transformation of nutrients, fish and wildlife habitats, aesthetics, and biological productivity.  
The U.S. Geological Survey groups wetland functions into three categories: habitat, 
hydrologic, and water quality.  The performance of wetlands with respect to these functions 
varies depending on climatic conditions, geology, topography, quantity and quality of water 
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entering the wetland, and disturbances or alteration within the wetland or the surrounding 
ecosystem due to natural or human activities.  
 

2.1.1.1 Water Storage - One of the most beneficial functions of wetlands is their 
ability to store and slowly release water.  This process slows the water’s momentum and 
erosive potential, reduces flood levels, and allows for groundwater recharge, which then 
replenishes water withdrawn for consumption and contributes to base flow to surface water 
systems.  The ability of wetlands to store floodwaters reduces peak water flows after a storm 
by slowing the movement of water into tributary streams, thereby reducing costly property 
damage and loss of life.  In some instances, wetlands can provide flood control which has 
been recognized as less costly than flood-control measures such as reservoirs or dikes (Carter 
et al).  An acre of wetland can store from 1 to 1.5 million gallons of floodwater (USEPA, 
2001), and although a small wetland might not be able to store a significant amount of water, 
a network of many small wetlands can offer significant protection from flooding.  Thus, loss 
of wetlands can result in severe and costly flood damage in low-lying areas or river basins.  
 

2.1.1.2 Water Filtration - Upon entering a wetland, surface water moves around 
plants, causing suspended sediments to separate and settle to the wetland bottom.  The plants 
and microorganisms that populate wetlands are capable of removing nutrients in the water 
that may be present from fertilizer applications, manure, leaking septic tanks, and 
wastewater.  Soil particles in the wetlands attenuate other pollutants by adsorbing them onto 
their surfaces.  Often, the water flowing from a wetland has been freed from much of its 
original nutrient and pollution load.  Because of this desirable function, many artificial 
wetlands have been constructed in the recent past to achieve similar removals from 
stormwater and wastewater.  An example of the creation of a successful artificial wetland 
that serves this function can be found in Lippold Park north of Crystal Lake.  This wetland 
has removed a great deal of the pollutant load on the lake since it was constructed in the 
1990s. 
 

2.1.1.3 Biological Productivity - Wetlands provide habitats that benefit wildlife.  
Habitat is defined as the part of the physical environment in which plants and animals live 
(Lapedes), and wetlands are among the most productive habitats in the world (Tiner).  
Abundant vegetation and shallow water provide food, water, and shelter for fish, birds and 
small animals.  They also serve as breeding grounds and nurseries for numerous species.   
 

2.1.2 Wetlands and Groundwater - Groundwater and surface water in wetlands 
interact in various ways and can influence the characteristics of a wetland.  In some cases 
groundwater discharges can be the major source of water to a wetland.  Contrarily, wetlands 
can be a major source of recharge water to the adjacent aquifer.  The direction of water flow 
is dependent on the difference in hydraulic head between the wetland and the aquifer.  There 
are three common types of groundwater-wetland interactions. 
 

 Recharge – water seeps from a wetland into the groundwater. 
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 Discharge – water leaves the groundwater system and enters the surface 
waters of a wetland through springs. 

 
 Flow-through – water seeps through the upward sloped side and base of the 

wetland, and drains back to the aquifer (or a second aquifer) from the 
downward sloped side.  

 
Most wetlands in McHenry County are primarily discharge areas, although some 

amounts of recharge can occur seasonally.  Recharge to aquifers is especially important in 
areas where groundwater is withdrawn for agricultural, industrial, and municipal purposes 
due to drawdown by nearby pumping, such as in McHenry County.  Topography, 
hydrogeology, sediment and soil characteristics, and climate, as well as human influence 
such as groundwater pumping, artificial drainage to and from wetlands, and rising water 
tables all influence groundwater recharge and discharge interactions in wetlands.  
 

Wetland ecosystems are strongly linked with upland and deepwater habitats.  Thus 
knowing the source and physical and chemical properties of the water moving into wetlands 
is important for protection and management of wetland resources.  The processes that occur 
within the wetland are determined by the characteristics of the water entering and the 
characteristics of the wetland itself – its size, shape, soils, plants, and position in a basin.  For 
example, wetlands dominated by groundwater inflow have limited outflow, losing most of 
the water to evapo-transpiration, and they accumulate greater amounts of chemicals, while 
those receiving water primarily from precipitation and losing it through seepage to 
groundwater tend to have lower concentrations of chemicals.  In most cases, wetlands receive 
water from more than one source, so the resultant water chemistry within the wetland is a 
composite of these sources.  
 

Because of this strong interdependence between wetlands and groundwater, it is 
important to protect both of these resources to maintain overall quality.  Groundwater 
extractions have the potential to be detrimental to a wetland that is fed by groundwater.  
When groundwater extraction exceeds the rate of natural recharge on a long term basis, 
mining of the water occurs that is not sustainable in the long term.   
 

Chemicals can travel freely between wetlands and groundwater.  Thus, contaminants 
entering one have a high potential to affect the other.  This can either lead to contamination 
of the local and regional water supplies or degradation of wetlands.  For example, a 1999 
investigation conducted by the Illinois State Geological Survey (ISGS), over a period of 15 
months, demonstrated that sodium (Na+) and chloride (Cl–) ions originating from deicing 
agents used for roadway maintenance and private septic systems can be found in fen 
groundwater, resulting in a significant loss of biodiversity in the fen (Panno et al).  The paper 
recommends several methods for mitigating the effects of urbanization within the watershed 
of a fen or other types of wetlands, such as lower urban density, reduced use of road salt as a 
deicing agent, the use of holding tanks instead of septic systems that discharge effluent, and 
replacement of septic systems with a regional sewer system.   
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Unnaturally high water tables caused by increased recharge to the groundwater 
system due to irrigation practices and vegetation clearing can also pose a threat to wetlands.  
Rising water tables can result in additional groundwater discharges into the wetlands, which 
are especially objectionable if the groundwater has high salt levels, thus changing the quality 
of the surface water in the wetland.  Additionally, wetland drainage, in all cases, leads to 
dramatic changes in the characteristics of those wetlands affected.  Often the wetland is 
severely degraded or destroyed. 
 

2.1.3 Wetland Types in McHenry County - Various types of wetlands characterized 
by different soils, vegetation, wildlife, and water quality are found throughout McHenry 
County.  Figure 4 shows the location of all wetlands identified in the county through the 
ADID Study. A more detailed description of each wetland shown in Figure 4, and its 
classification is provided in Appendix A.  Wetlands differ due to variations in soils, 
landscape, climate, water regime and chemistry, vegetation, and human disturbance.  
Following is a description of the types of wetlands present in McHenry County.  
 

2.1.3.1 Fens - Fens are peat forming wetlands that receive water and nutrients from 
sources other than precipitation; principally from groundwater recharge.  The groundwater 
that feeds the fens is rich in magnesium and calcium, and has a fairly high pH ranging from 
7.35 to 8 as a result of the groundwater moving through unconsolidated materials that include 
limestone.  The exact make-up of a fen is determined by other factors aside from the mineral 
concentration in the water, such as the amount of water flow and the terrain.  Due to their 
unique characteristics, fens are able to support a diverse plant and animal community.  They 
are often covered by grasses, sedges, rushes and wildflowers.  There are a total of 23 fens in 
the county.  Among the largest is the Lake in the Hills Fen which spans 240 acres and 
includes 404 species of plants (Wilson).  Unique to this fen is a phenomenon called “hanging 
fens,” which are wetlands on a slope.  There are only 26 acres of hanging fens in the nation 
and Lake in the Hills has approximately four of them.  Some rare biological communities are 
found at this site such as the graminoid (grass dominated) fen, calcareous (containing 
calcium or calcium carbonate) floating mat, low shrub fen, calcareous seep, dry gravel 
prairie, and sedge marsh.  
 

2.1.3.2 Marshes - Marshes are wetlands that are frequently or continually covered 
with water, characterized by emergent soft-stemmed vegetation adapted to saturated soil 
conditions, changing water flows, and mineral soils.  Marshes contain shallow water varying 
from a few inches to several feet in depth.  Expansive stretches of open water are uncommon 
and islands of vegetation are often encountered.  These wetlands can be fed by surface water 
and groundwater.  Their main functions include groundwater recharge, streamflow 
moderation, sediment, pollution, and nutrient removal, and flood prevention.  Marshes 
frequently occur along streams in poorly drained depressions, and in the shallow water along 
the boundaries of lakes, ponds, and rivers.   
 

Highly organic, mineral rich soils comprised of sand, silt, and clay are characteristic 
of marshes in McHenry County.  They support a variety of vegetation such as lily pads, 
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cattails, reeds, and bulrushes which in turn attract a vast array of wildlife, most commonly 
waterfowl, red-winged blackbirds, great blue herons, otters, and muskrats.  Lyons Marsh is 
one of the high-quality wetlands, whose restoration by the McHenry County Conservation 
District began in 1993.  The entire prairie and marsh are located in the floodplain of the Fox 
River, spread over 440 acres.  This wetland consists of 297 plant species and 107 fish and 
wildlife species, many of which are natives that depend exclusively on the types of habitats at 
Lyons (Goldberger, 2002).  
 

2.1.3.3 Bogs - Bogs are distinctive wetlands characterized by spongy peat deposits, 
cold and acidic waters, and a floor of sphagnum moss, which supports a thick mat of floating 
plants.  In the Midwest, bogs often form in old glacial lakes and are generally associated with 
low temperatures and short growing seasons (USEPA, 2003).  Inflows and outflows of water 
are minimal, resulting in stagnant environments which are low in nutrients needed for plant 
growth.  This condition leads to the presence of plant and animal communities that 
demonstrate many special adaptations, such as carnivorous plants.   
 

Due to the unproductive nature of bogs, very little decomposition of organic matter 
takes place, creating a highly acidic soil with pH ranging from 3.5 to 6.0.  Similar to fens, 
bogs provide flood protection and support some of the most interesting plant and animal 
species in the United States.  Leatherleaf Bog in McHenry County is located in the popular 
Moraine Hills State Park.  The bog spans 120 acres and features a floating mat of sphagnum 
moss and leatherleaf, a heath-like shrub (Larson). 
 

2.1.3.4 Sedge Meadows - This type of wetland is a wet meadow with permanently 
saturated and seasonally flooded organic soils, which receives mineral nutrients via 
groundwater or streams.  Sedge meadows typically occur along streams and near the inlets 
and outlets of lakes and ponds.  The soil in sedge meadows is formed from decomposition of 
sedges like the Carex stricta. The sedge forms in the shape of a hummock in the water and as 
it decays it produces peat.  However, there is little peat accumulation because fires are 
common in sedge meadows, clearing the meadow of invading woody plants during years of 
drought (Twin Groves).   
 

The 225-acre Alden Sedge Meadow in McHenry County boasts some of the world’s 
youngest topography and over 350 plant species.  A project is beginning in this wetland to 
remove 20 acres of invasive brush and trees and sub-surface tile systems from former 
wetland basins, which were drained for agriculture in the early 20th century (Northeastern 
Illinois Wetlands Conservation Account, 2004). The Weingart Road Sedge Meadow spans 45 
acres and is located on a peninsula extending into the southwestern corner of Pistakee Lake. 
It is dominated, to a large extent, by a high-quality sedge meadow community, including 
tussock sedge, blue joint grass, and marsh shield fern (Illinois Nature Preserve Commission, 
2004). 
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    2.2 Lakes 

A lake is defined as any considerable body of standing water.  Several lakes exist in 
McHenry County, and these water bodies are home to a wide range of plant and animal 
species.  These lakes are also used for recreational activities such as fishing, boating and 
swimming.   
 

Water is added to a lake by precipitation directly onto the lake surface, streamflow 
into the lake, surface runoff of precipitation into the lake from the surrounding watershed, 
and/or groundwater inflow to the lake.  Water is removed from a lake by evaporation from 
the lake surface, streamflow out of the lake, flow of lake water out to groundwater, and 
removal for drinking or industrial use.  The difference in the amount of water added to, and 
removed from a lake from each of these sources provides the water balance of the lake and 
affects the stage (water level) of the lake.   
 

2.2.1 Lakes in McHenry County - Several lakes exist in the eastern third of 
McHenry County, while the western two-thirds of the county contain no lakes of appreciable 
size.  Major water bodies identified in the 1998 ADID study are shown in Table 5 below.  
Those listed with no classification were not assigned any high quality status. 
 

County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 5 

 
Lakes Classification Summary 

 
Water Body Classification 
Crystal Lake Classified by ADID study as a high quality habitat 
Goose Lake Classified by Illinois Natural Areas Inventory as a high quality habitat 
Griswold Lake Classified by ADID study as a high quality habitat 
Lac Louette Classified by Illinois Natural Areas Inventory as a high quality habitat 
Lake Defiance  
Lake Elizabeth Classified by Illinois Natural Areas Inventory as a high quality habitat 
Lake in the Hills  
Lake Killarney Classified by Illinois Natural Areas Inventory as a high quality habitat 
Lily Lake Classified by Illinois Natural Areas Inventory as a high quality habitat 
McCullom Lake  
Pistakee Lake  
Silver Lake  
Wonder Lake  
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2.2.2 Degradation Issues - Lakes typically deteriorate either because of 
eutrophication, sedimentation, or by pollution from runoff or point sources.  Eutrophication 
is the natural process of nutrient (typically phosphorus and nitrogen compounds) addition to 
lakes and the chemical and biological processes that accompany it, such as increased algae 
growth.  If this process is accelerated due to excessive nutrient loading, it can degrade the 
quality of a lake to the point where it is no longer viable for recreational use, or as a habitat 
for plants and fish. 
 

Most of the sediment entering a lake is suspended in water from the streams entering 
the lake, overland runoff, and wastewater discharge; and the rest is the result of shoreline 
erosion by wave action.  Most of the sediment leaving a lake is suspended in water from the 
streams leaving the lake. The amount of sediment entering a lake typically exceeds the 
amount of sediment leaving the lake, resulting in a net addition of sediment to the lake.  Over 
time, the continual addition of sediment to the lake makes the lake shallower, and promotes 
the eventual conversion of the lake to wetland.  This results in the loss of a recreational 
facility and also in changes in the plant and animal life present in the habitat. 
 

Urban runoff can also degrade the quality of a lake, since it can contain any number 
of harmful chemicals if it receives no treatment (natural or otherwise) before reaching a lake.  
Agricultural runoff containing herbicides, pesticides, or nutrients from fertilizers poses a 
threat as well.  Additionally, since many lakes are connected to aquifers, pollution of an 
aquifer could ultimately result in pollution of a lake if it is a discharge point for the aquifer. 
 

2.2.3 Lake Conservation Programs - Crystal Lake was originally a spring fed lake 
with no appreciable surface water contributions.  As a result, the water was very clear and 
there was little sediment in the lake.  At the beginning of the last century, a drainage district 
was formed north of the lake which then constructed a series of drain tiles that drained the 
farm fields in the lake’s watershed directly into the lake.  This action increased the sediment 
and nutrient load on the lake.  Over the years, the drain tiles fell into disrepair and, in an 
effort to continue to drain the farm fields, open channels were constructed.  The erosion from 
these channels greatly increased the lake’s rate of sedimentation.  In the early 1990s, the 
decision was made by the Crystal Lake Park District that action had to be taken to protect the 
lake.  In response, property owned by the District immediately north of the lake was 
converted into a series of interconnected wetlands that serve to filter out the sediments and 
nutrients carried by the farm field drainage system.  With the growth and maturing of this 
wetland area, it has begun to effectively limit the pollutant loads while retaining the flow of 
water into the lake.   
 

In 1997, the Village of Lake in the Hills received funding from the IEPA’s Illinois 
Clean Lake Program (ICLP) to improve water quality and enhance lake use at Lake in the 
Hills.  The Village conducted a diagnostic/feasibility study to document the causes, sources, 
and magnitude of the lake’s impairment, and used data from this study to devise lake 
protection and restoration practices.  In 2001, the Village received another grant from the 
ICLP to implement these improvement programs.  Though Lake in the Hills is still not 
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considered a high quality habitat, these programs are an important step to preserve the lake 
for future use. 
 
    2.3 Streams and Rivers 

Unlike lakes, streams and rivers are widespread in every area of McHenry County.  
These waterways are fed by springs at their headwaters, inflow of groundwater, precipitation, 
and surface runoff.  Runoff and groundwater discharges in the western part of the county 
drain to the Kishwaukee River and its tributaries, and Piscasaw and Rush Creeks, which are 
also tributary to the Rock River.  In the eastern part of the county, the Nippersink Creek and 
the Fox River are the primary drainage watersheds. 
 

2.3.1 Streams and Rivers in McHenry County - Major waterways identified in the 
1998 ADID study are shown in Table 6 below.  Those listed with no classification were not 
assigned high quality status. 
 

County of McHenry, Illinois 
Countywide Groundwater Quantity And Quality Protection Plan 

 
TABLE 6 

 
Streams and Rivers Classification Summary 

 
Waterway Classification 
Boone Creek  
Coon Creek Classified by ADID study as a high quality stream 
Crystal Creek  
Fox River  
Kishwaukee River Classified by Illinois Natural Areas Inventory as a high quality stream 
Lawrence Creek  
Nippersink Creek Classified by Illinois Natural Areas Inventory as a high quality stream 
Piscasaw Creek Classified by Illinois Natural Areas Inventory as a high quality stream 
Rush Creek Classified by Illinois Natural Areas Inventory as a high quality stream 

 
2.3.2 Degradation Issues - The major causes of the degradation of streams and 

rivers are bank erosion and pollution from surface runoff.  Urbanization of drainage areas 
often leads to unanticipated high peak streamflows and increased frequency of flooding 
within or downstream from these areas.  The higher, more violent flows associated with flood 
situations can erode and destabilize stream and river banks.  Urban and agricultural runoff 
can also carry harmful chemicals with it and deposit them in a waterway, impacting plant and 
aquatic life.  Many of these pollutants also get trapped in the sediments of stream and river 
beds, and are subject to re-release into the waterway when these sediments are re-suspended 
by high flow rates and recreational boat traffic. 
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In September 2004, Hey and Associates released a study of the impact a proposed 
discharge from a wastewater treatment plant would have on a section of the Fox River near 
Johnsburg.  The study examined the prevalence of aquatic life including mussels and fish 
species.  The results showed that particular section of the Fox River to be in a subnormal, 
degraded condition due to several factors.  Downstream of the study area is the Sutton Dam, 
which acts to reduce flow, increase sedimentation, and reduce habitat diversity.  The silt and 
turbidity smother filter-feeding mussels and prevent spawning by lithophilic fish.  Heavy 
recreational activity likely exacerbates the turbidity problem.  Additionally, the shoreline 
wetlands have been replaced by seawalls and lawns which reduce habitat diversity and 
deflects wave energy downstream, increasing erosion.  It was suggested that the tertiary-level 
treated water would actually improve the local habitat by adding clear water to the river. 
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3.  POTENTIAL HAZARDS TO THE GROUNDWATER SUPPLY 

    3.1 Definitions 

The key potential threat to groundwater quantity is over-pumping from wells, in 
which the rate at which water is pumped out of an aquifer exceeds the aquifer recharge rate.  
This condition is referred to as mining water.  The effects of depleting groundwater supplies 
must be considered when planning for future water supplies within the county.  The ability of 
the various aquifers to supply water is discussed in Chapter 2 of Report 2. 
 

The primary hazards to groundwater quality are manmade potential sources and 
routes that can result in synthetic or natural pollutants entering the groundwater.  These 
sources and routes include: 
 

Abandoned water wells 
Salt storage and highway deicing 
Pipelines 
Unauthorized dumps and dumping 
Wastewater treatment systems 
Gravel mining 
Stormwater injection wells 
Storage tanks 
Sewers 
Hazardous and special waste storage 
Farming 
Railroad and highway accidents 
Residential neighborhoods and golf courses 
Airports 
Landfills 
Commercial and manufacturing businesses 

 
In order to provide long-term protection of the groundwater, the effects of these 

sources and routes on groundwater quality must be considered.  Although the degree of 
potential hazard varies among these sources and routes, each is analyzed due to the 
importance of a safe and dependable drinking water supply.  It is also important to note that 
control or elimination of these potential hazards is an excellent way to prevent future 
groundwater pollution. 
 
    3.2 Incidents of Groundwater Contamination and Over-pumping 

At the present time, there are no reported incidents of loss of water supply or damage 
to natural areas as a result of mining water from aquifers in the county.   
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Several different types of contaminants have been detected in the aquifers within the 
county including organic chemicals, salts, petroleum products, and nutrients.  Organic 
contaminants, specifically volatile organic chemicals (VOCs), are a concern because of their 
potential health effects on humans.  Testing conducted by the IEPA first detected the VOC 
trichloroethylene (TCE) in Fox River Grove’s Well #2 in 1985.  In that year, the TCE level 
in Well #2 reached 9 parts per billion (ppb), which exceeded Maximum Contaminant Level 
(MCL) for TCE in drinking water of 5 ppb.  Further testing showed continued presence of 
TCE in the aquifer at concentrations of up to 19 ppb.  In 1992, the Village installed a packed 
tower aeration system designed to remove volatile organic chemicals from the water.  Using 
this system, the Village has been able to lower TCE levels to 1 ppb or less before distributing 
the water to consumers (IEPA, July 2002).   
 

The aquifers used by Harvard Wells #3, #4 and #5 were also found to contain TCE in 
excess of 20 ppb, during IEPA groundwater monitoring conducted in 1985.  Rather than 
institute treatment measures to remove TCE from the drinking water, Harvard abandoned 
Wells #3, #4 and #5 in 1987.  These were very shallow (70 feet deep or less) wells utilizing 
sand and gravel aquifers with high permeability overburden.  Harvard thereafter switched to 
deeper sand and gravel aquifers and one deep bedrock aquifer where contaminants had not 
been able to migrate (IEPA, 1997).  
 

A 1991 IEPA Hazard Report recorded VOC contamination above the MCLs in a sand 
and gravel aquifer utilized by Well #3 in Union, but rather than institute new treatment 
methods, Union took the contaminated well offline and now exclusively uses a confined, 
deep bedrock aquifer that is less susceptible to such contamination.   
 

VOC analysis of Hebron Wells #3 and #4 showed the presence of TCE and 
trichloroethane (TCA) in 1986.  Both chemicals were detected at levels below the MCLs of 5 
ppb and 200 ppb, respectively.  Well #3 was abandoned in 1987, and Well #4 continues to 
show low levels of organic solvents (IEPA, June 2004).  Organic contaminants such as TCE, 
TCA, and benzene have also been found in sand and gravel aquifers in Huntley and 
Marengo, but at levels far below the MCLs (IEPA, November 2003/December 2003). 
 

IEPA sampling first detected VOCs in three wells in Crystal Lake in 1997.  Methyl 
tertiary butyl ether (MTBE) was found in concentrations of up to 10 ppb, which is far below 
the Groundwater Standard of 70 ppb.  Subsequent sampling has consistently detected low 
levels of MTBE, TCE, and other VOCs in these three wells.  Since 2000, the MTBE levels in 
these wells have decreased to less than 2 ppb, but TCE levels have been rising to approach 
the MCL of 5 ppb (IEPA, May 2004).   
 

Groundwater contamination has not only been made apparent in public water supply 
wells.  Increased salinity levels have been reported in Crystal Lake’s Sterns Woods fen.  A 
variety of contaminants have been identified in the vicinity of the closed landfill and an 
abandoned industrial site in Woodstock.  A few private wells in the Marengo area have 
reported increased levels of nitrates.  
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    3.3 Identification of Potential Quantity Threats 

As the Chicagoland area has expanded westward, McHenry County has experienced 
steady growth in population and commercial and industrial development.  The consistent 
growth in the county has and will contribute to growing demands upon the aquifers that are 
currently McHenry County’s sole water source.  With increasing demands on a water source 
that cannot increase in size, the possibility of over-pumping the county’s aquifers becomes a 
concern.  If the water use exceeds the rate at which aquifers can recharge, the water levels in 
the aquifers will decline, causing water supply problems and potentially degrading natural 
wetland areas.   
 

The projected increase in water demand and the impacts on the aquifers is discussed 
in Report 2.  That report concluded that the average annual water use in the county will grow 
to an estimated 67.5 MGD by 2030.  This is lower than the total potential yield for the 
county’s aquifers, estimated at 119.7 MGD (Visocky, 2003).  However, because of the wide 
variation in both potential aquifer yield and projected demand throughout the county, the 
distribution of the groundwater resources does not coincide with the distribution of projected 
water usage.  This situation is primarily a concern in the southeastern portion of the county, 
where groundwater use is expected to exceed potential yields in the future. 
 

In addition to the potential depletion of the drinking water supply in some areas 
caused by groundwater mining, this practice could also negatively impact wetlands that 
depend on groundwater for a healthy existence.  Fens in McHenry County are fed almost 
entirely by groundwater, so the depletion of aquifers that feed fens could mean the 
destruction of those natural areas, along with the unique plant and animal species that inhabit 
them.  Though there have been no reports of wetland degradation due to reduced 
groundwater quantity, this should remain a concern, particularly in the southeastern part of 
the county. 
 
    3.4 Identification of Potential Quality Threats 

The identification of potential contamination threats to the groundwater supply was 
accomplished through a review of numerous sources of information and field investigations.  
Most of the following hazards would primarily affect the shallow sand and gravel and the 
upper bedrock aquifers, which are generally near the ground surface, highly permeable, and 
may have no upper confining layer, unlike the deeper layers of bedrock.  All of the 
municipalities in the county have some water supply wells that utilize shallow aquifers.  The 
following is a summary of each of the potential hazards. 
 

3.4.1 Abandoned Water Wells - There are many private and public water supply 
wells in the county.  Well logs, which are available from ISWS, ISGS, and/or the McHenry 
County Health Department, have been prepared for a majority of the wells drilled during the 
past fifty years.  Our experience with those logs has shown that the information they provide 
ranges from very accurate to useless. 
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Once a well is no longer in use and its location is possibly forgotten, it becomes a 
potential problem because it can become an easy route for contaminants to reach the aquifer.  
The deep sandstone aquifers, for example, are generally not susceptible to contamination 
originating at the ground surface or near subsurface because they are protected by confining 
layers of impermeable shales.  Therefore, abandoned wells into these formations pose the 
primary contamination risk to these otherwise high quality aquifers.  Unfortunately, 
information regarding older abandoned wells is almost nonexistent.  Only in recent years 
have proper well abandonment procedures and documentation been required. 
 

3.4.2 Salt Storage and Roadway Deicing - It is common for local governments to 
store salt used for deicing roadways in the winter.  The storage and handling of road salt can 
be a threat to the groundwater if it is not done properly.  It can especially be a problem if the 
salt pile is not sheltered from precipitation.  A specific example of this is the former salt 
storage site for the McHenry County Highway Department, which was uncovered.  During 
rain events, exposed salt was washed from the site, and could have entered the groundwater.  
The County Highway Department now stores road salt in a covered dome.   
 

There are other salt storage facilities throughout the county.  In most cases they are 
covered, but some small uncovered storage sites still pose contamination threats to municipal 
water supplies.  For example, monitoring wells around proposed Well #2 in Johnsburg 
detected elevated chloride levels, which appear to be the result of runoff from small 
uncovered salt piles in the area (IEPA 2001).   
 

The application of salt on the roadways disperses chlorides throughout the county.  A 
portion of this salt is washed into streams and rivers with surface runoff.  However, a good 
portion of the salts enter the subsurface and impact water quality.  Studies by the ISWS in the 
Chicagoland area have demonstrated that chloride levels are increasing in the shallow 
aquifers. 
 

Besides impacting the drinking water supply, chlorides can also degrade wetlands that 
are fed in whole or in part by groundwater.  Elevated chloride levels in fens have 
demonstrably decreased biodiversity in these unique habitats, as discussed in Section 2 of 
this report.  This topic is discussed in Report 5:  Chlorides and Agricultural Chemicals 
Problem Assessments and Corrective Actions 
 

3.4.3 Pipelines - Enbridge Energy and Lakehead Pipeline Company operate 
petroleum product pipelines in the county.  One such line is located on the Commonwealth 
Edison right-of-way in the eastern portion of the county.  According to the McHenry County 
Emergency Services and Disaster Agency (ESDA), this pipeline has not historically been a 
source of groundwater contamination.  However, in the event of a pipe leak or break, 
contaminants could reach the groundwater.  The operations of oil pipelines are not regulated 
by county, state, or federal governments, and they are specifically excluded from the 
Resource Conservation and Recovery Act, which authorizes environmental agencies to order 
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the cleanup of sites contaminated by hazardous materials.  However, the county or 
municipalities may monitor the pipelines for their own information. 
 

3.4.4 Unauthorized Dumps - The potential always exists that someone will create an 
unauthorized dump on open, unattended land, deposit hazardous materials in active or 
abandoned gravel pits, or dump solids or liquids off a truck in a remote roadway ditch.   
 

3.4.5 Wastewater Treatment Systems - Wastewater treatment plants, land 
application systems, and septic tanks, both public and private, are potential sources of 
contamination because they handle sewage, industrial wastes and sludges which, if not 
handled and treated properly, can enter the groundwater carrying an unacceptable pollutant 
load.  Many communities, as they continue to grow, are extending sewer service to more of 
their residents, but a significant number of McHenry County residents still rely on septic 
tanks.  Decentralized waste treatment and disposal is discussed further in Report 4. 
 

Major wastewater treatment facilities in the county include plants operated by 
Algonquin, Cary, Crystal Lake, Fox River Grove, Harvard, Johnsburg, Lake in the Hills, 
McHenry, Marengo, Richmond and Woodstock.  Additionally, several smaller 
municipalities, the county, and industries operate smaller wastewater treatment or 
pretreatment systems.   
 

3.4.6 Open Pit Mining - A source of potential industrial impacts to groundwater 
quality in the county is open mining.  Historically, McHenry County is one of the top 
producers of sand and gravel in the state because of the presence of high quality sand and 
gravel in outwash deposits.  Active and abandoned open pit mines are most common in the 
southeast portion of the county, but these pits can be found in all quadrants of the county.  
These operations remove near surface layers of geologic deposits that would otherwise 
provide protection of the underlying groundwater. 
 

A mining operation itself does not contaminate the water, but it does create a more 
direct connection, or route, between the ground surface and groundwater than would 
normally be present.  The surface water can then carry higher levels of pollutants to sand, 
gravel, and shallow bedrock aquifers without the top soil layers to act as a natural filter 
system.  Therefore, it is the potential for spilled oils and fuels, illegal dumping, and 
pollutants carried by stormwater runoff that could impact groundwater quality at a mining 
site.   
 

Uses of the mined areas after the gravel deposits are removed also pose potential 
problems.  Excavated areas within the county have generally been abandoned, used for 
industrial parks, or converted to landfills, all of which carry risks because the groundwater 
table is at or very close to the surface.  For example, the Cary Point Industrial Park is built in 
an abandoned sand and gravel pit where the groundwater table is within 10 feet of the 
surface.   
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3.4.7 Stormwater Injection Wells - Numerous artificial basins with drywells have 
been constructed in the county to collect stormwater runoff, which prevents flooding and 
facilitates accelerated recharge of the county’s aquifers.  However, these drainage wells also 
present the same type of indirect threat to underlying groundwater as mining activities 
because they serve as a route for the movement of contamination from the surface to aquifers 
below.  Stormwater runoff can become contaminated with oils, gasoline, road salts, 
pesticides, fertilizers, and other materials spilled or spread on the ground.  Without a thick 
layer of soil and vegetation to filter these contaminants out of the surface runoff, they may 
reach the groundwater.  The designs of these facilities are being modified in an attempt to 
mitigate some of the risks associated with the use of injection wells. 
 

3.4.8 Storage Tanks - Leaking underground and above ground storage tanks are a 
major threat to groundwater quality.  There are unknown numbers of old, unprotected and 
abandoned tanks throughout the county, as well as numerous modern tanks.  These tanks 
have been used for years by industries, businesses (these are discussed in more detail in 
subsection 3.4.16), homes, farms, and municipalities, mainly to store petroleum products.  
Leaking and abandoned tanks are being removed as they are found.   
 

Since 2000, over 60 leaking underground storage tanks (LUSTs) have been reported 
to the Illinois Emergency Management Agency (IEMA) from within the county, according to 
the IEPA’s LUST Incident Tracking Database.  The leaking tanks have discharged chemicals 
such as gasoline, diesel, fuel oil, used oil, and other petroleum products.  While remediation 
and monitoring is conducted after leaks are discovered and reported, contaminants can still 
reach the groundwater if the leaks are not detected quickly, or if a leaking tank is situated 
over highly permeable sand or gravel deposits.  Figure 8 shows the locations of known LUST 
problems in the county. 
 

3.4.9 Sewers - Broken pipes and leaking joints in storm and sanitary sewers provide 
a route of contamination into the subsurface.  There are sewers of both types throughout the 
county.  The oldest existing sewers (which are likely in poor condition) were installed 
beginning in the 1920s and are typically located within the original boundaries of 
municipalities.  The release of TCE into the aquifer serving the Fox River Grove well was 
allowed by the drainage of the chemical into the subsurface from a broken sewer service line. 
 

3.4.10 Hazardous and Special Waste - Sites that handle or store hazardous or special 
wastes can be a threat to the groundwater if there is an accidental spill or the material is not 
protected from precipitation.  Under the Resource Conservation and Recovery Act (RCRA), 
generators, transporters, treaters, storers, and disposers of hazardous waste are required to 
provide information concerning their activities to state environmental agencies.  These 
agencies then provide the information to regional and national USEPA offices where it is 
recorded in Resource Conservation and Recovery Information System (RCRIS).  According  
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to RCRIS, over 180 municipal, commercial, and industrial operations within the county 
currently handle hazardous waste under a RCRA permit.  ESDA has not recorded any spills 
or other contamination incidents at any of these sites.  Figure 9 shows the locations of these 
sites.   
 

3.4.11 Farming - The major threats to groundwater from farming are from the 
inappropriate application of fertilizers, pesticides, and herbicides used to increase crop 
production.  These chemicals, if applied in excess of the assimilative capacity of the soil, can 
migrate downward and reach the groundwater, or be carried away with runoff during storms.  
Generally, the most severe problems are associated with the contamination of private farm 
wells as a result of storing and mixing chemicals near the wellhead.  There is active farming 
throughout the county, but it is most prevalent in the northern and western portions.  There is 
no documented evidence of synthetic organic chemical (SOC) groundwater contamination of 
the groundwater at this time, but an IEPA Source Water Assessment (Appendix B) 
determined that wells in Holiday Hills are susceptible to SOC contamination, due to the 
possibility of agricultural runoff into a nearby gravel pit (IEPA, 2003).  Another Source 
Water Assessment determined that Marengo’s water supply is susceptible to SOC 
contamination due to agricultural activities within the minimum setback zone (within 400 
feet) of one of its wells. 
 

3.4.12 Railroads and Highways - These modes of transportation do not contaminate 
groundwater directly.  However, major spills of hazardous materials can result if an accident 
occurs.  A major railroad freight line, the Union Pacific Railroad, runs diagonally through the 
center of the county, from Fox River Grove in the southeast through Harvard in the 
northwest.  The Wisconsin Southern Railroad also runs through the northeastern portion of 
the county.  There are several federal and state highways throughout the county including 
Interstate 90 which crosses the southwestern corner of the county.  Many of these facilities 
are in or immediately adjacent to the capture zones of municipal wells.   
 

3.4.13 Residential Neighborhoods and Golf Courses - These types of developments 
present a combination of many of the potential threats described above.  Fertilizers, 
herbicides, and pesticides which are used to maintain grass and other plants can migrate 
downward to reach the groundwater if they are over-applied.  Where sewers leak, chemicals 
put down the drain can be released into the subsurface.  Where septic tank drain fields are 
used, chemicals and nutrients can be released directly into subsurface groundwater if the 
system is not designed properly.  Many wells’ capture zones are currently developed with 
residential subdivisions.  Most of these homes are served by public sewers, but there are a 
significant number of homes that rely on septic tanks and subsurface disposal of wastes.   
 

3.4.14 Airports - The primary threats posed by airports are underground fuel storage 
tanks, and fuel and oil spillage during maintenance.  Lake in the Hills Airport is the largest 
airport in the county. 
 

3.4.15 Landfills - Landfills can generate large quantities of leachate (highly 
contaminated water) as a result of precipitation moving downward through the waste.  If the  
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landfill is not properly lined, sealed, and monitored, and the leachate is not collected and 
treated, the leachate will eventually reach underlying aquifers.   
 

This situation occurred at the Woodstock Municipal Landfill.  It began operation in 
1935 as an open trash dump, and was never properly lined.  The City of Woodstock 
purchased it in 1968.  From that point, the landfill accepted municipal and industrial solid 
waste, including paint, plating wastes, solvents, waste metals, inks, and drummed materials, 
as well as waste sludge from Woodstock Die Casting Inc.  The landfill was considered 
officially closed by the IEPA in 1980.  During a March 1985 inspection, IEPA officials 
observed leachate seeping from the landfill (USEPA 2000).   
 

Layers of permeable sand and gravel under the site facilitated movement of leachate 
containing dozens of volatile organic carbons, most notably vinyl chloride, into the 
groundwater.  The vinyl chloride plume also migrated to adjacent wetlands.  In both cases, 
the levels of vinyl chloride exceeded MCLs established by the IEPA.  At the time, all of the 
City’s municipal wells, and several private wells, were located within three miles of the site.  
However, monitoring has shown that the contaminants did not migrate far enough to affect 
any of the wells, and measures have been taken to ensure that groundwater migration of the 
contaminants is controlled in the future. 
 

A June 1993 Record of Decision (ROD) from the IEPA, and a July 1998 ROD 
amendment, established remediation methods for the site, with which the City has complied.  
These methods include: removal of contaminated sediments and sludges from the site; 
capping of the landfill; operation of a landfill gas venting system; mitigation of wetland 
damage or loss resulting from remedial activities; limited land and groundwater use near the 
site; and ongoing monitoring to ensure the effectiveness of the remedies.  The City must also 
operate a groundwater extraction, treatment, and discharge system if natural attenuation of 
the vinyl chloride plume does not occur at a rate and to the degree acceptable under state and 
federal law. 
 

The McHenry County Sanitary Landfill, formerly operated by Crystal Lake Disposal, 
is located in an abandoned gravel pit on Sands Road, north of Route 14 in Crystal Lake.  This 
landfill operated with an IEPA permit from 1972 until 1992, when it reached capacity and 
closed.  Six monitoring wells were then installed to periodically sample groundwater at the 
site.  However, the landfill was not properly covered and sealed at the time of closure, which 
allowed rain water to enter the landfill.  This resulted in erosion of the landfill and ultimately 
leachate seepage.  The leachate poses a serious risk to the groundwater, but ongoing 
monitoring has not yet detected any groundwater contamination at the site (IEPA 2000). 
 

In 2000, the McHenry County Sanitary Landfill was selected to receive funding from 
the Illinois FIRST program to help solve the problems associated with its improper closure.  
The remediation work at the site will include pumping out accumulated leachate; 
constructing a new and improved soil cover to prevent future rain water infiltration into the 
landfill; grading and slope stabilization; and seeding for vegetation.  These efforts should 
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minimize further leachate seepage, and groundwater monitoring will continue.  However, 
state law requires that the owner only monitor the landfill for 30 years from the date of 
closure.  Even with the proposed improvements to the site, the landfill will be more likely to 
begin leaking hazardous materials as it ages beyond the required 30-year monitoring period.   
 

No active municipal landfills remain in McHenry County at this time.  One waste 
transfer station is operated in McHenry with a second transfer station expected to be 
constructed in southeastern Crystal Lake in the near future.   
 

3.4.16 Commercial and Manufacturing Businesses - Businesses of all types store, 
use, and dispose of many different types of materials and chemicals.  During the storage 
phase, the potential hazard comes from leaking storage tanks, whether they are above ground 
or below.  Underground storage tanks pose more of a risk for two reasons: 1) The tanks are 
entirely underground, making quick leak detection and correction difficult; 2) Since leaks 
discharge directly to the subsurface, they can more easily reach the groundwater.  These 
tanks can be classified as potential secondary contamination sources as defined in the Illinois 
Groundwater Protection Act.  Of the more than 60 LUSTs reported to IEMA since 2000, 46 
of them were owned by commercial entities, according to the LUST Incident Tracking 
Database.  Businesses with leaking tanks were mostly those depending heavily on gasoline 
for their operations: trucking outfits, car dealerships, gas stations, marinas, airports, mining 
operations, and manufacturing businesses.  Automotive service businesses also have had 
tanks leaking used motor oil, and one asphalt and paving operation had a tank leaking waste 
petroleum products.   
 

While using chemicals, commercial entities run the risk of spillage, and risks are also 
encountered during disposal if proper procedures are not followed.  Many different 
businesses handle potentially hazardous chemicals, though these businesses do not 
necessarily fall under the definitions of potential primary or potential secondary 
contamination sources as defined in the Illinois Groundwater Protection Act.  Examples of 
potential threats to the groundwater quality from the commercial/industrial sectors are:  the 
cleaning agents used by dry cleaners; hazardous chemicals and chemical waste products 
produced in manufacturing plants; fertilizers and herbicides stored and sold at nurseries; and 
inks and toners used in printing services. 
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4.  RECOMMENDATIONS FOR PROTECTION OF GROUNDWATER QUANTITY 
AND QUALITY 
 
    4.1 Program Management 

McHenry County must decide on the appropriate management system for the county 
before an effective program or policies can be put into place to protect groundwater quantity 
and quality.  Management frameworks are discussed in detail in Report 1.  The management 
recommendations presented in that report include the following: 
 

 Create a county level position responsible for groundwater management. 
 Create a water authority to monitor and regulate groundwater withdrawals.  
 Adopt a countywide groundwater protection ordinance. 

 
If McHenry County is to have an effective water management program protecting 

both the quantity and quality of water available to the citizens, there must be a program 
advocate, a source of long term funding, and the ability to enforce appropriate standards. 
 
    4.2 Preservation of Groundwater Quantity 

Report 2 defines the anticipated future water usage in each township and the amount 
of water that is likely available in each township to meet those demands.  The report clearly 
demonstrates that there will be water imbalances in the townships of Algonquin, Grafton, and 
Nunda.  For a relatively short time those imbalances can be handled by mining water from 
the deep sandstone aquifers, but with the anticipated growth rates, that response is not 
sustainable in the long term.   
 

Conservation programs can slow the growth in water usage as demonstrated in Report 
2, but conservation will not put usage and supply in balance in the southeast corner of the 
county.  In actuality, the water demand values used in this study assume that there will be 
effective water conservation programs in place. 
 

McHenry County will be reliant on the area’s shallow aquifers for much of the 
increase in groundwater pumping.  This source of supply will only work if care is taken to 
identify the potential yield of the aquifers before constructing the wells.  This is something 
that can be done at the municipal level or at the county level, but generally will work best on 
a regional basis because most aquifers are larger than the communities they serve.  The 
county must not only verify the water demands that an aquifer can satisfy, but also try to 
determine what the overall effects will be to the aquifer’s water level over the long run, and 
how a change may affect natural areas which receive groundwater.   
 

This same analysis should also be done for aquifers that feed the existing community 
water supply wells. If the analysis indicates that water well pumping may adversely impact 
natural areas, the county and the municipalities will need to look into possible supply 
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alternatives.  Generally, in areas with larger, continuous, regional aquifers, water pumped 
from one area is most likely being replenished from the surrounding areas without critically 
impacting water levels.  In the southeastern part of the county (particularly Grafton and 
Algonquin Townships) where over-pumping is projected to become a problem in the future, 
there is moderately good continuity between the shallow sand and gravel aquifers that these 
townships heavily rely on and the corresponding aquifers in the townships immediately to 
their north.  Should aquifer continuity ultimately prove to be insufficient to fully support the 
replenishment of water from adjacent townships in the future, McHenry County will need to 
explore alternative sources of water. 
 

4.2.1 Countywide Water Conservation Program - McHenry County can develop a 
water conservation program and work with the municipalities to implement uniform practices 
throughout the county.  Conservation activities may be classified as passive or active 
conservation, and a countywide program should include both types of conservation.  Passive 
conservation refers to water use efficiencies resulting from changes in plumbing codes and 
ordinances, such as requiring installation of water-saving fixtures (toilets, faucets, and 
washing machines) in all new construction.  Active conservation programs are those efforts 
sponsored by local utilities to promote water conservation through changes in water use 
technologies or behaviors.  These may include water conservation-promoting rate structures, 
educational programs, rebates, and water audit programs.   
 

The county’s conservation program should be mandatory for water consumers, and, 
to aid in this effort, water conservation education programs would be made available to the 
municipalities.  Additionally, communities owning wastewater treatment plants should be 
encouraged to explore the possibility of direct or indirect groundwater recharge through 
wastewater reclamation when they look to improve or expand their facilities.  There currently 
are stringent financial and regulatory requirements that make the use of direct recharge 
difficult and expensive. 
 

Ideally, development of a conservation plan involves the participation of all 
stakeholders; water managers, planners, engineers, financial administrators, information 
specialists, the public, businesses, environmental interests and policymakers.  The 
stakeholders should be involved throughout the planning process, not just at the end during 
the public hearing or approval stage.  The following are key steps to a successful water 
conservation program. 
 

1. Identify Conservation Goals – Establish water reduction goals and a time 
frame for the program.  Examples include percent reduction in peak demand, 
long-term demand reduction, and reduced environmental impacts such as 
groundwater depletion and effects on wetlands and other sensitive areas. 

 
2. Develop a Water-Use Profile and Forecast – Identify existing water supply 

sources and production capacities; determine the impact of prior conservation 
efforts and regulatory requirements on water demand; evaluate forecasts of 
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anticipated future water demand; analyze the current and historical water-use 
characteristics of each customer category (residential, commercial, industrial, 
institutional and others); evaluate amount of unaccounted for water (system 
leaks, meter inaccuracies, un-metered usage, and lost revenues resulting from 
unaccounted for water); and revise future demand forecasts, taking into 
account conservation efforts. 

 
3. Evaluate Planned Facilities – Forecast the total system capacity over the 

planning period and project the total, annualized and unit costs for planned 
expansion or new water supply. 

 
4. Identify and Evaluate Conservation Measures – Identify all passive and active 

conservation measures and develop a matrix of measures that can be 
considered options for each customer group; evaluate measures in terms of 
their potential water savings, benefits and costs, implementation 
considerations, and applicable codes; assess market saturation for previously 
implemented measures (the number of customers who have installed and 
continue to use a conservation device or who continue to follow a specific 
conservation practice); and identify any short-term or long-term 
socioeconomic, aesthetic, and legal obstacles to implement the measures. 

 
5. Identify and Assess Conservation Incentives – Identify incentives that would 

motivate water users to accept and install conservation devices or implement 
conservation measures; assess factors that might be causing customer apathy 
toward conservation, such as low water costs, declining rate structures, 
customer affluence, a prevailing “perfect green lawn” aesthetic, and weak 
enforcement of conservation policies. 

 
6. Analyze Benefits and Costs – Estimate the short-term, long-term, average day 

and peak day water savings that can be achieved by each measure, considering 
such factors as number of eligible customers, desired participation rate and 
market saturation; estimate conservation program benefits, including utility 
cost savings (reduced need for additional water supplies and reduced 
operation and maintenance costs); and estimate conservation program costs, 
including implementation costs such as administration and consultants, 
hardware and materials, training, field labor, marketing and educational 
efforts and financial incentives; determine cost-effectiveness of measures 
based on benefits and costs over the life of the program; and compare net 
implementation costs for conservation with avoided supply-side costs. 

 
7. Select Conservation Measures and Incentives – Identify quantitative (water 

savings, cost-effectiveness of measures, avoidance of capital costs) and 
qualitative (ease of implementation, water rights and permits, regulatory 
approvals) criteria for selecting measures and associated program incentives; 
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evaluate and rank measures using qualitative and quantitative selection 
criteria; and justify why each measure should be selected or rejected. 

 
8. Prepare and Implement the Conservation Plan – Prepare a conservation plan 

that describes conservation needs and goals, the water-use profile, 
conservation incentives and disincentives, the conservation measures selected, 
benefits and costs of conservation, conservation measures’ cost-effectiveness, 
effect on revenues and rates, program budget and schedule, program 
marketing and outreach strategies, and processes for monitoring and reporting 
progress; anticipate and plan necessary rate adjustments as a result of demand 
reductions from conservation; present plan to secure approval from 
stakeholders; and solicit public involvement to secure community “buy-in” 
and boost customer participation in conservation on future demand. 

 
9. Integrate Conservation and Supply Plans, Modify Forecasts – Modify plans 

for water capital improvements, incorporating adjustments necessitated by 
projected effects of conservation on future demand. 

 
10. Monitor, Evaluate and Revise Program as Needed – Monitor and evaluate 

each measures’ effectiveness by assessing actual water savings, customer 
participation, device retention rates, and program costs and benefits; adjust the 
conservation program, if necessary, based on findings from the monitoring 
and evaluation process, to ensure that water saving goals are met; and report 
the program results and successes to the public regularly. 

 
4.2.2 Protection of Recharge Areas - A recharge area must maintain its natural 

recharge functions if it is to continue to supply water to an aquifer.  Since aquifers are 
replenished by infiltration of surface water runoff within recharge areas, any development in 
these areas that involves paving over large tracts of land (such as shopping centers, parking 
lots, and high density housing developments) is discouraged.  Additionally, development 
which significantly alters natural land forms and topography should not be permitted in a 
recharge area; this could destroy areas in which precipitation naturally collects, such as 
kettles and other low-lying areas. 
 

4.2.2.1 Land Acquisition - Land acquisition is a means of managing land use and 
development within the recharge areas of wells.  This alternative can specifically be applied 
to undeveloped land that is privately owned. 
 

4.2.2.2 Zoning Restrictions - Crystal Lake has adopted an ordinance to preserve the 
natural movement of surface water and groundwater within the Crystal Lake watershed.  The 
ordinance stipulates, in general terms, that the present groundwater levels must be 
maintained.  Urban developments are required to be designed for the 100-year storm, to 
preserve natural drainage patterns and local recharge conditions, and to recharge to the 
groundwater locally with no direct discharge to Crystal Lake.  The ordinance also limits 
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subdivisions served by sewage collection systems to the use of the bedrock aquifers so as not 
to reduce the supply of water to the lake. 
 

4.2.3 Protection of Groundwater Discharge Areas - Groundwater discharge areas 
include fens, marshes, and other natural areas where the native plant and animal species 
depend on a constant inflow of groundwater from shallow aquifers.  Over-pumping can put a 
strain on these natural areas by reducing the amount of groundwater flowing into them.  
Therefore, aquifer draw-down must be prevented in order to maintain groundwater discharge 
areas.   
 

4.2.3.1 Determination of Shallow Aquifers Safe Yield - To prevent destruction of 
groundwater discharge areas due to over-pumping, it is crucial to determine the safe yield of 
the shallow aquifers that feed these areas.  In Report 2, the potential sustainable yield of 
shallow aquifers in McHenry County was identified as nearly 114 million gallons per day 
(MGD).  Water-use forecasts assuming passive water conservation (low water use fixtures) 
project that by 2030, water use in McHenry County will be about 63 MGD, far less than the 
potential yield of the shallow aquifers.  However, the amount of water available from shallow 
aquifers varies in each township, and by 2030, water use in Algonquin and Grafton 
Townships will exceed the potential yield of the shallow aquifers in those areas.  To prevent 
depleting the shallow aquifers that discharge into natural areas in these two townships in 
particular, groundwater use must be managed according to the potential sustainable yield of 
each shallow aquifer. 
 

A study by the Illinois State Water Survey (ISWS) on the effects of urbanization on 
base flow of streams in northeastern Illinois is being prepared.  While the results of that study 
are awaited, however, there is a prudent course of action that can be suggested to address not 
only this issue but also the accuracy of potential yield calculations.  The ISWS for years has 
recommended the use of water-level monitoring in the vicinity of well fields and, in 
particular, newly developed areas that lack operational experience to confirm the anticipated 
safe yield of the aquifers.   
 

Water-level monitoring has long been useful for the investigation of the performance 
or decline in yield of individual wells.  It is also critical as a long-term means to monitor the 
relationship between pumpage and water levels.  For example, as pumpage increases over 
time in a well field, the recharge to the aquifer typically increases until a new equilibrium is 
achieved between pumpage and water levels.  This pumpage-vs.-water-level relationship will 
plot graphically as a sloping straight line.  Ultimately, the growth of pumpage will reach a 
point where recharge reaches a maximum limit, and it is not possible for the aquifer to 
achieve a new equilibrium.  Water-level data will then reveal that the straight-line 
relationship between pumpage and water levels has assumed a curvilinear downward shape, 
clear evidence of over pumpage at the site. 
 

Monitoring wells can be constructed at the time of development of new well fields 
and either equipped with water-level-recording devices or periodically measured manually.  
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Observation wells constructed for use during aquifer testing are often saved for long-term 
monitoring use.  As a cost-saving measure in older well fields, wells that have been retired 
from pumping use can be put to use as monitoring wells, after their pumps have been 
removed. 
 

4.2.3.2 Permitting Program For New Wells - Another option for maintaining shallow 
aquifer water levels in groundwater discharge areas involves establishing a permit system for 
new wells.  Anyone seeking to drill a well in an aquifer that discharges to a natural area 
would have to get approval of the capacity and location of the well before receiving an 
operating permit.  This program would require the creation of a countywide water authority, 
which is discussed in subsection 4.2.4.5. 
 

4.2.4 Development of New Sources of Supply - Currently, community water 
supplies in McHenry County obtain water from glacial drift aquifers, shallow bedrock 
aquifers, or deep bedrock aquifers, except the Mt. Simon sandstone aquifer.  As the county 
grows and the demand for water increases, investigation of alternate water sources may be 
necessary.  Outlined below are several possible water sources that have not been used to date 
in McHenry County.  These include the deep Mt. Simon aquifer, development of remote well 
fields within the county, Lake Michigan, other surface water supplies and reuse of treated 
wastewater.  In addition, construction of remote well fields throughout the county may aid 
communities who do not have access to sufficient water supplies within their political 
borders. 
 

4.2.4.1 Mt. Simon Aquifer - The Mt. Simon Aquifer lies beneath the entire county, 
but has not been used as a water supply resource in McHenry County to date because it is so 
far beneath the ground surface (1400 to 1700 feet).  This aquifer contains fairly good quality 
water in its uppermost units, but the water becomes increasingly brackish and high in 
dissolved solids with increasing depth.  Additionally, the aquifer is buried under several 
confining layers of impermeable shale, and is not readily recharged from the surface.   
Therefore, this aquifer is not a sustainable resource.  It could provide water of usable quality 
for perhaps 10 to 20 years before the wells remove all the fresh water and begin pumping 
salty water, which would be unsuitable for municipal and industrial uses.  Furthermore, 
drilling such deep wells involves significantly higher costs than drilling the shallow wells 
that are widely used in the county.  These deep wells may not be worth the investment if they 
are only in use for 20 years or less.     
 

4.2.4.2 Development of Remote Well Fields Within the County - Based on the 
analyses done in Report 2, it is apparent that Algonquin and Grafton Townships will 
eventually have to begin mining their aquifers if growth proceeds as projected and no other 
water source is available.  To prevent this situation, one alternative for these townships is 
constructing additional water supply wells in lesser developed areas of the county.  New 
transmission mains would deliver water from these remote wells to municipal distribution 
systems within Algonquin and Grafton townships.   
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This alternative would involve costs for drilling new wells and constructing new 
transmission mains, which could be several miles long in some cases.  Additionally, a 
municipality wanting to drill a remote well would have to purchase property for the well and 
obtain easements from intervening land owners for the pipeline.  This may also involve long-
term leasing or purchase of property. 
 

4.2.4.3 Lake Michigan Water - Until recently, Lake Michigan water was not 
considered a viable source of water for McHenry County.  There were two reasons for this.  
First, the amount of water that can be diverted from the Lake Michigan watershed is limited 
by a Supreme Court decree.  The current water allocation holders, in conjunction with 
Chicago River flows and stormwater runoff, were diverting more water than allowed by the 
decree for several years thereby leaving no surplus water to allocate to McHenry County.  
(This issue is discussed in more detail in Report 1.)  Second, the initial drafts of the Great 
Lake Charter Annex 2001 implementing agreements indicated that Illinois might be placed 
under the same restrictions as the other participating states with regard to the diversion of 
water from the lake’s watershed.   
 

Now, however, circumstances have changed.  Water use by some existing allocation 
holders has declined, and improvements have been completed that better control the flow of 
water from the lake to the Chicago River.  Illinois now has a modest surplus that can be used 
to serve new allocation holders if they meet the requirements of the allocation process.  Also, 
the final draft of the Great Lakes Compact has been completed and sent to the states for 
review and approval.  In its final form, Illinois is excluded from most of the provisions of the 
Compact and allowed to continue to distribute water under the pre-existing Supreme Court 
decree as is currently done.  With these changes, Lake Michigan water is now a possibility if 
the economic issues can be overcome. 
 

4.2.4.4 Other Surface Water Supplies - The other significant surface water source 
within McHenry County besides groundwater is the Fox River.  Elgin and Aurora currently 
use the Fox River as a water supply resource.  CMAP estimates that the Fox River could 
provide a maximum of 32.08 million gallons per day to meet the water supply needs of 
northeastern Illinois.  This estimate is based on historical flow data and assumes that the flow 
of the Fox River would not be reduced to less than its 7-day, 10-year low flow.  McHenry 
County’s need to limit projected water withdrawals to ensure that Fox River flows remain 
above this minimum flow rate – to accommodate competing environmental, recreational and 
navigational needs – also ultimately limits its utility as a regional water supply resource.   
 

In addition, surface water treatment standards are much more stringent than 
groundwater treatment standards.  Therefore, using the Fox River as a water supply source 
would require construction of new treatment facilities to carry out the required surface water 
treatment processes. 
 

The Rock River is another possible surface water supply, although it does not flow 
through McHenry County.  
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4.2.4.5 Wastewater Reuse - The direct reuse of treated wastewater (also referred to as 
effluent or gray water) can be used as a means to supplement other water sources and reduce 
pumpage from water supply wells.  Currently, the reuse of effluent in McHenry County is 
limited primarily to the application of treated wastewater to golf courses, landscaping, and 
agricultural crops.  Unfortunately, these uses are all seasonal and in the cold months there is 
little, if any, use for the effluent.  In some cases, the effluent is stored in lagoons for use in 
the following season.  In others, it is discharged immediately to a stream.  In either case, this 
seasonal cycle limits the amount of effluent that can be used to replace potable water.  One 
means to increase the reuse of effluent is to encourage the use of gray water for flushing 
toilets and as non-contact cooling water in industrial processes.  The Village of Richmond is 
attempting such a program. 
 

4.2.5 County Water Authority Regulations - A countywide water authority would 
be helpful in regulating groundwater withdrawals to preserve the existing aquifers.  As 
discussed in Report 1, under the Illinois Water Authorities Act, regional water authorities 
may: 
 

 Inspect wells and acquire information and data from owners or operators 
concerning the supply, withdrawal, and use of water; 

 
 Require registration of all wells with the authority; 

 
 Require permits from well owners for new wells or for the deepening, 

extending, or enlarging of existing wells; 
 

 Require the plugging of abandoned wells or the repair of any well to prevent 
loss of water or contamination of supply; 

 
 Reasonably regulate the use of water and, during any period of actual or 

threatened emergency shortage, establish limits upon or priorities as to the use 
of water; 

 
 Supplement existing water supplies or provide additional water supply by 

such means as may be practicable or feasible; 
 

 Acquire property or property rights either within or outside of the authority by 
purchase, lease, condemnation proceedings and construct, maintain and 
operate wells, reservoirs, pumping stations etc., and lastly; 

 
 Impose a general tax on all taxable property within the authority’s corporate 

limits (70 ILCS 3715/6). 
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There is one significant limiting factor of a water authority’s power with respect to 
well interference.  Any owner of a well at the time an authority is created is entitled to 
continue withdrawing quantities of water equal to but not greater than the rated capacity of 
the well in question.  Therefore, owners of existing wells would not be required to obtain 
approval of well pumpage or location to receive an operating permit, unless they seek to 
increase the well capacity. 
 
    4.3 Groundwater Pollution Prevention Program 

An effective groundwater pollution prevention program aims to control potential 
sources of groundwater contamination and protect groundwater recharge areas. Being 
proactive in the protection of groundwater resources is important because full restoration of 
groundwater quality can be very difficult and costly, if not impossible, once contamination 
occurs.  Therefore, it is important that McHenry County develop a comprehensive 
groundwater pollution protection program that is aimed at protecting the groundwater supply 
from contamination.  Much of this effort should center around the development of a wellhead 
protection program. 
 

4.3.1 Wellhead Protection Program - The 1986 amendments to the federal Safe 
Drinking Water Act (SDWA) established a nationwide program to protect the quality of 
groundwater used for public water supplies through the establishment of state wellhead 
protection programs.  As a result of the SDWS, the State of Illinois adopted a comprehensive 
groundwater protection law: the Illinois Groundwater Protection Act (IGPA).  The IGPA 
emphasizes a prevention-oriented process and sets the framework for local and regional 
management and protection of the groundwater supply and potable water wells.  Under this 
framework, McHenry County should develop a county-wide Wellhead Protection Program 
(WHPP) that can be implemented to provide effective and lasting protection of community 
water supply wells.  
 

A comprehensive wellhead protection program involves three major components: 
 

 Determination of wellhead protection areas; 
 

 Identification and assessment of potential groundwater contamination sources 
within the wellhead protection areas; 

 
 Management of the wellhead protection areas. 

 
4.3.2 Determination of Wellhead Protection Areas - The first step in the 

development of a WHPP is the determination of the areas to be included in the program.  
These protected areas are known as wellhead protection areas (WHPAs).  The USEPA 
defines a wellhead protection area as the “surface or subsurface area surrounding a water 
well or wellfield supplying a public water system through which contaminants are reasonably 
likely to move toward and reach such well or wellfield” (WDNR, 1993).   
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Determination of a WHPA requires the delineation and mapping of the area to be 
protected.  There are a number of methods that can be used for delineating and mapping 
WHPAs, ranging from the simple to the complex.  The method used for delineating WHPAs 
depends upon the criteria used to define the protected area.  The USEPA (1994) defined five 
criteria that may be used individually or in combination to define the area around a well 
within which contamination could represent a threat to the groundwater supply: distance, 
drawdown, time of travel, flow boundaries and assimilative capacity.   
 

WHPAs are commonly defined according to the time of travel criteria.  A time-
related protection area is that area that contributes to the groundwater drawn from a well 
during a selected time period.  For example, a five-year time-of-travel related WHPA 
(commonly referred to as a “five-year capture zone”) is an estimation of the area that 
contributes water to a well within five years.  In other words, groundwater residing in the 
source aquifer and within the boundaries of the five-year capture zone will be withdrawn 
from the well within 5 years (Meyer, 1998.)  The five-year capture zone is typically used to 
define WHPAs in the State of Illinois.    
 

Fortunately, much of the WHPA delineation and mapping work has already been 
completed in McHenry County; the five-year capture zones of most of the existing municipal 
wells in the county have been previously identified by the IEPA.  For those WHPAs that 
have not yet been delineated (or will need to be delineated in the future), there are a number 
of methods that can be used to determine the five-year capture zones of the wells to be 
protected.  These include: 
 

 Simple analytical methods - Simple analytical methods allow calculations of 
time-of-travel distances for WHPAs using equations that can be solved using 
a calculator or computer spreadsheet software.  Various equations have been 
developed in conjunction with this method, which allow for a solution that is 
applicable to local conditions.  These methods require some level of technical 
proficiency, but most of the equations involved are generally understood by 
most hydrogeologists and civil engineers.   

 
 Computer modeling - Computer modeling involves the use of complex 

analytical or numerical solutions to groundwater flow and contaminant 
transport models to determine the time-of-travel distances for WHPAs. 
Computer modeling is the most accurate of all WHPA delineation methods 
and can be used for most complex hydrogeologic settings. This method 
requires a high degree of hydrogeologic and modeling expertise. 

 
The use of either of the delineation methods described above often requires 

hydrogeologic mapping of the area around a wellhead.  This is due to the fact that both of the 
methods require an extensive amount of data on the aquifer characteristics to provide the 
input needed for the analytical equations.  Hydrogeologic mapping involves a detailed 
identification and definition of the geographic area (commonly referred to as a “zone of 
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contribution”) containing groundwater that flows toward a wellhead.  The definition of the 
zone of contribution is based on geomorphic, geologic, hydrologic and hydrochemical 
characteristics of the groundwater aquifer and is necessary to define the aquifer boundary 
conditions.  Designating the entire zone of contribution as the WHPA would provide the 
maximum amount of protection for the groundwater supply.  Unfortunately, the zone of 
contribution area is often much too large to be effectively managed as a WHPA.  That is why 
a five-year capture zone is typically used to define a WHPA in the State of Illinois. 
 

A report by Meyer (1998) provides several examples of five-year time-related 
WHPAs in McHenry County.  These five-year capture areas were estimated using a complex 
computer model.  See Appendix C for reproductions of maps of several of the five-year 
capture zones for municipal wells in McHenry County contained in the Meyer (1998) report. 
 

4.3.3 Identification and Assessment of Potential Groundwater Contamination 
Sources - After a WHPA has been determined, the next step in the development of a 
wellhead protection program is the identification of potential sources of contamination within 
each WHPA and the evaluation of the risk posed by those sources.  Inventorying the existing 
and potential sources and routes of contamination within a WHPA is an important step 
toward the management of the protection area and the protection of the groundwater supply. 
 

The inventory completed in this step should be comprehensive and should consider 
the following sources of contamination: 
 

 Point sources (i.e. underground storage tanks, wells, commercial and 
industrial facilities); 

 
 Line sources (i.e. sewer lines, pipelines, highways, railroads); 

 
 Area sources (i.e. waste disposal areas, agricultural lands); 

 
The inventory should identify the type of source, location, and type(s) of potential 

contamination at each source.  A convenient way to compile the results of the inventory is to 
plot each potential source on a map of the WHPA.  A map such as this will provide the focus 
for future management activities as a part of the WHPP (USEPA, 1994). 
 

Much of the identification and assessment of potential groundwater contamination 
sources has already been completed in McHenry County.  The 1996 amendments to the 
federal Safe Drinking Water Act (SDWA) required states to develop and implement a Source 
Water Assessment Program (SWAP).  As part of this program, the IEPA conducted studies 
of the areas surrounding all community supply wells in the state.  (All of these studies have 
been updated within the last two years.)  The studies present inventories and maps of existing 
potential sources of contamination at distances of up to 5,000 feet from wellheads.  These 
potential contamination sources are identified based on the nature of their activity, the 
availability of data in electronic databases, and their geographic proximity to the wellhead.  
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The IEPA also used information from its LUST database and site remediation program 
database to further assess potential contamination threats to municipal water supplies. The 
results of these studies have been provided to each municipality and are also available for 
private viewing online.  A password must be obtained from the IEPA to view the results of 
these studies online.  Source Water Assessment Program summaries for municipalities that 
are available to the public are included in Appendix B. 
 

As a part of the county-wide WHPP, the county should call for municipalities to 
further investigate each of the potential contamination sources identified by the IEPA’s 
SWAP fact sheets to determine the imminence of the threats posed to the water supply.  This 
effort could incorporate the county’s own method of identifying potential sources of 
contamination that is more specific to McHenry County than the broader methods used by 
the IEPA.  Municipal governing bodies could then work with the businesses and individuals 
responsible for these potential contamination sources through a wellhead management 
program (see subsection 4.3.4), either to mitigate the threats or to eliminate them entirely. 
 

4.3.4 Management of the Wellhead Protection Area - Once the wellhead protection 
area has been determined and the potential groundwater contamination sources within that 
area have been identified, a management program should be implemented to protect the 
wellhead protection area.  This component is the most involved of all of the components 
involved in the development of a Wellhead Protection Program. 
 

There are a number of tools that can be incorporated into a wellhead management 
program.  These include: 
 

 Groundwater protection ordinances; 
 

 Zoning restrictions; 
 

 Administrative programs; 
 

 Land purchase (Conservation); 
 

 Public education and outreach programs. 
 

4.3.4.1 Groundwater Protection Ordinances - As authorized by the IGPA, the county 
may establish a groundwater protection ordinance that regulates land usage within WHPAs.  
This ordinance would only apply to the WHPAs in the unincorporated areas of the county, 
but would provide minimum standards required for groundwater protection and would ensure 
that each community in the county has at least a general framework to follow in the 
development of their own groundwater protection ordinances.   
 

Currently, three communities in the county have enacted groundwater protection 
ordinances:  Marengo adopted a groundwater protection ordinance in 1998 (see Appendix 
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D); Lake in the Hills (see Appendix E) adopted an ordinance in 2004; and Fox River Grove 
(see Appendix F) adopted a groundwater protection ordinance in 2005. 
 

The existing groundwater protection ordinances in Marengo, Lake in the Hills, and 
Fox River Grove regulate businesses and land owners that produce or use chemicals and/or 
controlled substances.  These specific municipal ordinances can serve as models for 
development of the broader county-wide groundwater protection ordinance.   
 

The Marengo and Lake in the Hills ordinances establish the area within which the 
ordinance will apply, and specifically define prohibited uses and activities within the 
applicable area.  The Marengo ordinance also provides for a separate groundwater protection 
committee to enforce the ordinance, and defines exactly which businesses are subject to 
regulation, based on the quantity of chemicals handled in a calendar year.  All three of the 
ordinances establish an operating permit program for all regulated facilities located within 
the applicable area.  Between the three ordinances, some requirements for obtaining a permit 
include, but are not limited to the following: 
 

 Building and site plans that show all sewers, floor drains and any other points 
where chemicals may be discharged; 

 
 Location of all water supply wells within 1,000 feet of a facility; 

 
 Listing of all chemicals stored, used, or produced at the facility, and the 

activities taking place within the facility that relate to these chemicals; 
 

 Description of the method(s) for disposal of regulated chemicals; 
 

 Creation of a Chemical Substance Management Plan as well as a spill 
prevention control plan; and 

 
 Number and type of employees and proposed or actual hours of operation. 

 
The amount of time that an operating permit is valid varies from one to three years.  

The Marengo ordinance also requires development permits for new facilities to ensure that 
construction activities do not impact groundwater quality and includes Best Management 
Practices for the construction of new facilities.  Both the Marengo and Lake in the Hills 
ordinances require closure permits for all regulated facilities that will cease operations 
involving hazardous chemicals.  
 

Additionally, the Lake in the Hills and Fox River Grove ordinances list all of the 
substances that are regulated under the ordinances. The Marengo ordinance establishes the 
minimum requirements for a chemical substance management plan and the Fox River Grove 
ordinance sets forth the minimum requirements for a spill prevention, containment and 
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control plan.  Both the Marengo and Lake in the Hills ordinances require all permitted 
facilities to submit a report following any unauthorized chemical release, listing the 
chemical(s) released, and explaining proposed investigations, repairs, and cleanup actions to 
ensure protection of the groundwater source.  The Lake in the Hills ordinance requires 
continuous monitoring and inspection of containment devices and areas in which hazardous 
chemicals are stored.   
 

As a part of the county’s WHPP, a county-wide wellhead protection ordinance could 
also include a generalized chemical storage and operating permitting process, which 
municipalities could build upon to address site-specific conditions.  Marengo’s groundwater 
protection ordinance includes a very detailed and comprehensive permitting process that the 
county could consider as a model for other municipalities to use. 
 

4.3.4.2 Zoning Restrictions and Ordinances - Another tool available to the county 
for managing WHPAs is to regulate land use through zoning.  Illinois law grants the county 
the authority to regulate land use through zoning “for the purposes of promoting public 
health, safety, morals, comfort and general welfare” (55 ILCS 5/5-12001).  This gives the 
county the right to establish zoning restrictions that regulate land usage within WHPAs.  
Although a county-wide zoning ordinance would only apply to the WHPAs in the 
unincorporated areas of the county, it would provide minimum standards required for 
groundwater protection and would ensure that each community in the county has at least a 
general framework to follow in the development of their own zoning ordinances.   
 

Several zoning structures, such as those detailed in Section 6 of Report 1, could be 
used in the development of a county-wide zoning ordinance.  Pertinent sections of the City of 
Crystal Lake’s zoning ordinance that has been used to protect both the quality and quantity of 
water that recharges Crystal Lake for the last 25 years could also be used in the development 
of a county-wide zoning ordinance. 
 

4.3.4.3 Voluntary Administrative Programs - Possible county-wide administrative 
programs that could be used as a part of a WHPP include: 
 

 A countywide permanent hazardous waste depository for homeowners and 
local small quantity generators; 

 
 A technical assistance program to assist facilities in pollution reduction and 

prevention; 
 

 A reduction of salt usage on roads through optimization and training;  
 

 The establishment of inventories and record systems of underground storage 
tanks (those not already on the state list), above ground storage tanks, and 
abandoned or improperly constructed wells; 
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 The development of more consistent and enforceable standards for private 
septic systems (as discussed in Report 4, the Countywide Decentralized 
Wastewater Management Plan); 

 
 The creation of a stormwater management plan that addresses the movement 

of urban runoff into open mining pits and stormwater injection wells; 
 

 The institution of a monitoring program to determine the effects of 
agricultural runoff upon groundwater in geologically sensitive areas; 

 
 The creation of a joint program with the McHenry County ESDA to quickly 

assess threats to the groundwater supply in the event of a railroad or highway 
accident that results in a chemical spill; and 

 
 The development of a policy to ensure consistent monitoring of abandoned 

and closed landfills. 
 

4.3.4.4 Land Purchase (Conservation) - Land purchase is a means to manage land 
use within the recharge areas of wells.  Through conservation of undeveloped land, well 
recharge areas can be protected.  These areas can also serve as wildlife and nature preserves.  
This alternative can specifically be applied to undeveloped land that is privately owned.   
 

4.3.4.5 Public Education Program - Since the county does not have control or 
jurisdiction over much of the land within the recharge areas of community water supply 
wells, public education is a primary tool to be used in the development of a countywide 
Wellhead Protection Program.  Education promotes voluntary efforts and, more importantly, 
may build community support for groundwater protection.  The methods for providing public 
education for the WHPP will include public meetings, bill stuffers, personal contacts, radio 
spots, and pamphlet distribution.  Additional efforts could be focused on working directly 
with potential sources to educate owners and operators on the importance of proper material 
handling to the protection of groundwater.  Fox River Grove just recently began such a 
program, working with the businesses in the community with good success.  Administration 
and execution of the public education program should consist of the following: 
 

4.3.4.5.1 Public Meetings - Public meetings can be held to discuss the importance 
and means of protecting the existing public groundwater supply from contamination.  These 
meetings can explain basic groundwater concepts such as the water cycle and groundwater 
recharge and convey the need for the creation and management of wellhead protection areas. 
 

4.3.4.5.2 Open Houses - An annual open house can be held in municipal water 
facilities each May in conjunction with National Drinking Water Week.  Tours of the 
facilities, brochures, copies of the county’s WHPP, and information on the proper disposal of 
household wastes can be provided. 
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4.3.4.5.3 Public Informational Materials - Special or scheduled mailings could be 
made to municipal water customers on the location of the recharge areas in their 
municipality, and the importance of protecting the groundwater from contamination.  
Because of concern about securing information regarding the location of public water supply 
wells and intakes, public information should be limited to the recharge area, and should not 
include the actual location of any wells.  In addition, information from the Department of 
Agriculture and University of Illinois Extension on the best practices for handling pesticides 
and herbicides, and the proper application rates for agricultural chemicals should be mailed 
to farmers in the recharge areas of municipal wells.  Copies of the county’s WHPP and other 
informational materials on groundwater protection should be available at county offices.  
Finally, the following list of informational materials should be made readily available to the 
public:  
 

 Proper septic tank maintenance and the dangers of dumping hazardous 
materials into septic systems; 

 
 Proper storage and handling of hazardous materials by businesses and proper 

disposal of hazardous wastes by both businesses and households; 
 

 Leaking underground storage tanks, how they pollute groundwater and 
endanger drinking water supplies, methods of leak detection, and how to 
prevent tanks from leaking; 

 
 Proper abandonment of water supply wells; 

 
 Agricultural best management practices, including proper storage, handling, 

and use of pesticides and fertilizers; and 
 

 Drinking water quality in conjunction with county-wide water testing 
programs. 

 
4.3.4.5.4 Youth Education - The Education Subcommittee of the Illinois 

Coordinating Committee on Groundwater (ICCG) has determined that a significant hindrance 
to effective groundwater protection is a lack of understanding of groundwater science.  The 
role of groundwater in the water cycle is generally not taught in schools, nor is its 
vulnerability to contamination and its vital role in supplying safe drinking water.  The 
subcommittee has noted several ways to provide instruction on this topic in schools: 
 

 Incorporating groundwater as part of the water cycle in the school curriculum; 
 

 Developing and providing teachers with groundwater hydrology teaching 
methods and models, preferably through county or regional workshops; 
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 Using local or Illinois examples of groundwater problems and solutions in 
lessons; and 

 
 Providing generalized source water or contaminant information. 

 
Instruction on groundwater should take place in several different types of classes.  

Science teachers could incorporate the roles played by geology and hydrogeology in the 
groundwater cycle into their discussion of the overall water cycle.  Health teachers could 
discuss the protection of groundwater quality in association with the prevention of illnesses 
and the promotion of public health.  Social studies teachers could discuss the economic, 
social, and political ramifications of having a poor municipal water supply.  In addition, 
organized tours of local water facilities and description of the WHPP should be provided to 
the local schools upon request.   
 

4.3.5 Natural Area Recharge Area Protection Program - In addition to the 
wellhead protection program recommended in the preceding sections, it is also important to 
develop a countywide natural area recharge area protection program. McHenry County plays 
host to thousands of acres of natural areas that support unique species and habitats.  As 
discussed in Section 2, the wetlands, fens, lakes, and streams in the county and are important 
to the overall groundwater quality of the county.  
 

In a manner similar to that used for the determination of recharge zones for potable 
water supply wells, the recharge areas of natural areas could be mapped and monitored for 
potential hazards.  These areas could then be protected and managed in a manner similar to 
the wellhead protection areas. 
 
    4.4 Groundwater Contingency Plan 

As an additional part of a county-wide groundwater protection program, McHenry 
County should create a groundwater contingency plan.  Such a contingency plan would 
provide guidance to municipalities within the county in the event of a water quantity or water 
quality emergency.  In fact, the goal of a contingency plan is the immediate and long-term 
protection of a public water supply system in the case of a water supply emergency.  A water 
supply emergency may range in severity from a power outage to the effects of a widespread 
natural disaster.  Other emergencies include chemical contamination, physical disruptions, 
and civil disorders.  In the case of such an emergency, the contingency plan should provide a 
means of isolating affected portions of the system and/or providing water from an alternative 
source(s).  Contingency plans should include procedures for public notification, inventory 
information, water source contamination, power and mechanical failures, distribution system 
problems, and staffing.  A plan of action should accomplish the following: 
 

 Allow for the fastest possible emergency response time; 
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 Minimize the amount of contaminant released; 
 

 Assure that other officials or emergency response personnel know who to 
contact; and 

 
 Provide for alternative water supply sources.  

 
Accurate and up-to-date inventories are essential in contingency planning, and should 

include item specifications (pumps, treatment devices, etc.) and availabilities, replacement 
components, relevant drawings and descriptions, contractor and vendor directories, nearby 
water utility directories, contracts with alternate potable water suppliers, and alternate 
sources of transportation (IEPA Guidance Document for Groundwater Protection Needs 
Assessments, 1995).  
 

Below is a description of some of the key elements in contingency planning.  For 
convenience and prompt retrieval, this information should be indexed and paginated.  
 

 An updated, prioritized directory listing with telephone numbers for the 
Illinois Emergency Management Agency and the McHenry County 
Emergency Services and Disaster Agency.  

 
 An updated organizational chart that includes contacts with emergency 

response, water supply, and cleanup program staff. 
 

 Water supply information including location and capacity/size of all wells, 
storage tanks, distribution lines, and treatment facilities, as well as critical 
locations of isolating valves, and options for providing an alternative water 
supply.  

 
 Up-to-date diagrams and drawings of easily accessible alternate electrical and 

mechanical components for the water system. 
 

 A list of prioritized, disaster-specific procedures that must be followed during 
an emergency. 

 
 An evaluation of the most feasible economic alternatives. 

 
 A listing of the accessibility of financial resources. 

 
 An example emergency notification report form. A sample form can be found 

in Appendix F. 
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The Michigan Department of Environmental Quality (DEQ) recommends having a 
listing of alternative water supply options as part of the contingency plan.  The alternatives 
which the Michigan DEQ considers are: 
 

 Reduction of Water Use – restricting water use via communicating the 
problem to public water supply users and obtaining a voluntary reduction in 
water use. 

 
 Supply from Within the System – isolating the affected parts of the distribution 

system and utilizing the unaffected wells and/or portions of the system.  
 

 Well Field Management – selective pumping of preferred wells or the 
pumping of contaminated wells to prevent impact to other clean wells as a 
short term measure; also, blending of contaminated and uncontaminated water 
to obtain water of suitable quality. 

 
 Water from Outside the System – generally, connection to an adjacent public 

water supply system. 
 

 Treatment – additional treatment of the affected water by removing 
contaminants to an acceptable level. 

 
USEPA developed a technical assistance document titled “Guide to Groundwater 

Supply Contingency Planning for Local and State Governments,” which lays out a detailed 
procedure for preparing a contingency plan with many exhibits and sample forms.  This 
contingency planning process was designed as an integral part of USEPA’s Wellhead 
Protection Program (WHPP), established under the 1986 Amendments to the Safe Drinking 
Water Act, but can be used as a model for the McHenry County Groundwater Contingency 
Plan.  The document divides the planning process into two parts: 1) organizing the local 
planning process and 2) developing the local plan. The first part focuses on organizing a 
planning team comprised of various agency and community members.  The team should have 
a designated leader who identifies planning priorities and available resources, and assigns 
and manages planning responsibilities.  The second part discusses the various options for 
contingency planning and provides specific suggestions that local planners can follow.  The 
chapter concentrates on key themes – breakdown of the introduction, background/existing 
conditions description, identification of emergency response procedures, and a discussion of 
future steps to be taken.  Overall, the points to keep in mind are to: 
 

 Keep the plan simple in structure and clear in language; 
 Tailor the plan and the response procedures to local circumstances and needs; 
 Make the plan as user-friendly as possible; and  
 Make use of all available expertise during the planning process. 
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    4.5 Summary of Recommendations 

As described in the preceding sections, there are numerous tools that should be 
implemented in developing a program to protect groundwater quantity and quality in 
McHenry County.  They are summarized below. 
 

Program Management 

 McHenry County must decide on the appropriate management system for the 
county before an effective program or policies can be put into place to protect 
groundwater quantity and quality.  If the county is to have an effective water 
management program protecting both the quantity and quality of water 
available to the citizens, there must be a program advocate, a source of long-
term funding and the ability to enforce appropriate standards.  There must be a 
management program in place to provide the structure for a county-wide 
groundwater protection program. 

 
Protecting Groundwater Quantity 

 Develop a Countywide Ordinance For Water Conservation – Report 2 
discussed the details of passive (low flow toilets, showerheads, faucets, etc.) 
and active (water conservation-promoting rate structures, educational 
programs, rebates, and water audit programs) conservation measures.  
Subsection 4.2.1 of this report discussed the details for creating a successful 
water conservation program.  Utilizing more stringent plumbing codes for 
new construction, replacement of aging and non-efficient fixtures, and 
residential water audits could reduce usage of up to ten-percent over non-
conservation. 

 
 Protect Recharge Areas – Zoning restrictions and land acquisition are not only 

important for protecting the groundwater in recharge areas from potentially 
hazardous materials and substances, but also for maintaining proper aquifer 
recharge from precipitation and surface drainage.  Zoning ordinances can 
require urban development to comply with set standards for compensating the 
creation of new impervious areas for surface runoff and groundwater 
replenishment. 

 
 Protect Discharge Areas – McHenry County contains numerous ecologically 

sensitive areas such as natural wetlands, fens, streams and lakes.  These 
natural areas are dependent on groundwater discharges to the surface.  
Excessive pumping may reduce or eliminate the flow of groundwater to the 
surface thus reducing the water levels in areas dependent on a constant inflow 
of water.  Water level monitoring wells should be constructed as part of new 
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well fields, particularly near sensitive areas, to track and collect data for 
regional groundwater monitoring.    

 

 Create a Countywide Water Authority - A water authority would be a means 
to develop additional water supply in less urban areas.  The water authority 
would be responsible for an in-depth evaluation of the practicality and cost-
effectiveness of the suggested alternatives for developing new sources of 
supply.  However, based on the limitations and probable costs for acquiring 
Lake Michigan or Fox River water, the county may need to drill new water 
supply wells in areas that have an abundant amount of water available and 
transport it to the deficient areas.  A thorough understanding of the regional 
groundwater system will be necessary to prevent interference with other wells.  
By collecting and tracking well usage data throughout the county, the water 
authority can effectively monitor the availability of groundwater as growth 
occurs and determine when redistribution is necessary. 

 

Protecting Groundwater Quality 
 

 An effective program aimed at protecting groundwater quality aims to control 
potential sources of groundwater contamination and protect groundwater 
recharge areas. Being proactive in the protection of groundwater resources is 
important because full restoration of groundwater quality can be very difficult 
and costly, if not impossible, once contamination occurs.  Therefore, it is 
important that McHenry County develop a comprehensive groundwater 
pollution protection program that is aimed at protecting the groundwater 
supply from contamination.  A countywide wellhead protection and natural 
area protection program should be implemented to protect groundwater 
quality in McHenry County. 

 

 Once WHPAs have been determined and the potential groundwater 
contamination sources within those areas have been identified and assessed, a 
countywide wellhead management program should be implemented to protect 
groundwater quality within the county.   

 

 As detailed in subsection 4.3.4, a countywide wellhead management program 
should include groundwater protection ordinances, zoning restrictions, 
administrative programs, land purchase (conservation) and public education 
and outreach programs.  

 

Groundwater Contingency Plan 
 

 As an additional part of a countywide groundwater protection program, 
McHenry County should create a groundwater contingency plan.  Such a 
contingency plan would provide guidance to municipalities within the county 
in the event of a water quantity or water quality emergency. 
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Appendix A:  Sample Emergency Notification Report 
 

Part A. Facts Related to the Emergency 
 

1. Person calling in emergency:        
 
2. Date/time call made:         

 
3. Location and address of emergency:       

 
4. Nature of emergency (e.g., broken water main, chemical spill; lost pressure; etc.): 

  
 

5. Condition at scene:         
 

6. Types/quantities of chemicals released, based on initial observation:   

  
 
Part B. Emergency Action Taken 
 

1. Emergency action taken:         
2. Is immediate action:  Permanent   Temporary    
3. Additional action needed to bring water supply system back into operation:  

  
 

Part C. Persons/departments notified of emergency 
 

Position/agency Name Phone Time 
State Fire Marshal    
County Sheriff    
State Police    
Local Police (911)    
Public water superintendent    
Local elected official    
Bureau of Water, IEPA Regional  847-608-3131  
Illinois Emergency Management Agency  800-782-7860  
McHenry County Emergency Services & Disaster Agency  815-338-6400  
McHenry County Health Dept.  815-334-4517  
Local school(s)    
Hospital and Ambulance Service    
Nursing Home(s)    
Neighboring Water Supply System    
Power Company Emergency    
Highway Department    
Chemical spill cleanup company    
Other personnel    
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Appendix B:  Source Water Assessment Summaries 
 

Source Water Assessment Summary 
1110350 - HUNTLEY 

Last Updated on 2003-11-19 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Huntley (Facility Number 1110350) has five active community water supply wells. Well #5 (Illinois EPA 
#20204), well #7 (Illinois EPA #00839), well #8 (Illinois EPA #01139), well #9 (Illinois EPA #01249) and well #10 
(Illinois EPA #01201) distribute approximately 943,000 gallons per day on average to an estimated population of 
8,000 at 3,450 service connections. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

The public water supply wells in Huntley were sampled as part of the Statewide Groundwater Monitoring Program 
beginning on May 23, 1985. The samples were analyzed for volatile organic compounds (VOC) and inorganic 
chemicals (IOC). 

Review of the VOC/VOA analyses did not indicate quantifiable levels of any organic compounds. The IOC analyses 
performed indicates that the parameters are consistent with those of other sand and gravel aquifers in northeastern 
Illinois. It should also be noted that the IOC results were consistent between all of Huntley's wells, and all results were 
below the groundwater quality standards established under 35 Illinois Administrative Code Part 620.410 with the 
exception of the barium concentration in the source water for well #7. This detection was above the 2000 parts per 
billion (ppb) numerical groundwater standard for barium. The barium concentration for well #7 was 6500 ppb. The 
Illinois EPA considers this elevated level the result of natural mineralization in the deep bedrock aquifer. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in a Well Site Survey, published in 1989 by the Illinois EPA, twenty eight potential 
secondary source or possible problem site were identified within the survey area of Huntley wells. Furthermore, 
information provided by the Leaking Underground Storage Tank Section of the Illinois EPA indicated several additional 
sites with ongoing remediation which may be of concern.  

The Illinois EPA has determined that the Huntley Community Water Supply's source water is not susceptible to 
contamination. This determination is based on a number of criteria including: monitoring conducted at the wells; 
monitoring conducted at the entry point to the distribution system; and the available hydrogeologic data on the wells. 

Furthermore, in anticipation of the U.S. EPA's proposed Ground Water Rule, the Illinois EPA has determined that the 
Huntley Community Water Supply is not vulnerable to viral contamination. This determination is based upon the 
evaluation of the following criteria during the Vulnerability Waiver Process: the city's wells are properly constructed 
with sound integrity and proper site conditions; a hydrogeologic barrier exists which should prevent pathogen 
movement; all potential routes and sanitary defects have been mitigated such that the source water is adequately 
protected; monitoring data did not indicate a history of disease outbreak; and the sanitary survey of the water supply 
did not indicate a viral contamination threat. Because the city's wells are constructed in a confined aquifer, which 
should prevent the movement of pathogens into the wells, well hydraulics were not considered to be a significant 
factor in this vulnerability determination. Hence, well hydraulics were not evaluated for this groundwater supply. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 200 feet for Huntley's wells. 
These minimum protection zones are regulated by the Illinois EPA. In addition the community enacted a 
"maximum setback zone ordinance" for wells #5, #6, and #7, which is authorized by the Illinois Environmental 
Protection Act and allows county and municipal officials the opportunity to provide additional potential source 
prohibitions up to 1,000 feet from their wells. To further reduce the risk to source water, the city has 
implemented a wellhead protection program, which includes the proper abandonment of potential routes of 
groundwater contamination and correction of sanitary defects at the water treatment facility. This effort resulted 
in the community water supply receiving a special exception permit from the Illinois EPA which allows a reduction 
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in monitoring. The outcome of this monitoring reduction has saved the facility considerable laboratory analysis 
costs. 

To further minimize the risk to the groundwater supply, the Illinois EPA recommends that three additional 
activities be assessed. First, the city may wish to enact a "maximum setback zone" ordinance for wells #8, #9, 
and #10, to further protect their water supply, and also, rescind abandoned well #6 from the existing ordinance. 
These ordinances are authorized by the Illinois Environmental Protection Act and allow county and municipal 
officials the opportunity to provide additional protection up to a fixed distance, normally 1,000 feet, from their 
wells. If the community plans to abandon inactive well #5, it should also be rescinded from the existing 
maximum setback zone ordinance. Second, the water supply staff may wish to revisit their contingency planning 
documents. Contingency planning documents are a primary means to ensure that, through emergency 
preparedness, a city will minimize their risk of being without safe and adequate water. Finally, the water supply 
staff is encouraged to review their cross connection control program to ensure that it remains current and viable. 
Cross connections to either the water treatment plant (for example, at bulk water loading stations) or in the 
distribution system may negate all source water protection initiatives provided by the village. 
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Source Water Assessment Summary 
1110100 - CARY 

Last Updated on 2003-03-18 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Cary (Facility Number 1110100) utilizes eight active community water supply wells. Wells #3, #4, 
#6, #8, #9, #10, #11, and #12 (Illinois EPA #20138, #20139, #20141, #20142, #00306, #20144, #00705, 
and #00952, respectively) produce approximately 1.6 million gallons per day delivered to 5,288 service 
connections and serve an estimated population of 14,300 individuals in Cary and Trout Valley. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Cary’s wells have been sampled as part of the Statewide Groundwater Monitoring Network starting in 1986. Wells 
#3, #4, #6, #8, #9, and #10 were sampled for inorganic chemicals (IOC) and volatile organic compounds 
(VOC). In addition, well #6 has been sampled bi-yearly since 1994 for IOC and VOC as part of the Statewide 
Ambient Groundwater Monitoring Network. Cary’s wells have not been sampled for synthetic organic compounds 
(SOC). 
 
IOC analysis indicates that concentrations of these compounds are consistent with other sand and gravel aquifers 
in Illinois. It is important to note that the IOC results were below the groundwater quality standards established 
in 35 Illinois Administrative Code Part 620.410, with the exception of barium. Barium has been consistently 
detected in samples from well #6 at levels ranging between 5,833 parts per billion (ppb) and 9,300 ppb. These 
levels exceed the groundwater quality standard of 2,000 ppb. The Illinois EPA considers the elevated levels of 
barium observed in these wells a result of natural mineralization in the sand and gravel aquifer. Hence, the levels 
are not considered a violation because of the stipulation in 35 Illinois Administrative Code Part 620.410 that no 
violation occurs as a result of the natural occurrence of an IOC. 

Review of the VOC data collected for these sampling events did not detect any quantifiable levels of organic 
compounds. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Cary's susceptibility to groundwater contamination, the Illinois EPA’s Well Site Survey, published in 
1989, and Baxter and Woodman’s Groundwater Protection Needs Assessment, first published in 1992 and revised 
in 1999, were reviewed. During the surveys of Cary's source water protection area, potential sources, routes, or 
possible problem sites within the 200 or 400 foot minimum setback zones, 1,000 foot maximum setback zones, 
and recharge areas were recorded. No sources are located within any of the minimum setback zones of Cary’s 
wells. There are four sources located in the proposed maximum setback zone around wells #8 and #9. There are 
also four sources located in the proposed maximum setback zone around well #6. Within the recharge areas, two 
sources are located in the recharge area for wells #10, #11, and #12. Numerous sources were located in the 
recharge area for wells #3, #8, and #9. 

The Illinois EPA considers the source water of this facility to be susceptible to contamination. This determination 
is based on a number of criteria including: monitoring conducted at the wells, monitoring conducted at the entry 
point to the distribution system, the available hydrogeologic data on the wells, and the land-use activities in the 
recharge area of the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act established minimum protection zones of either 200 or 400 feet for 
Cary’s active community water supply wells. These minimum protection zones are regulated by the Illinois EPA. 
In addition, as part of Baxter and Woodman’s Groundwater Protection Needs Assessment, recharge areas for 
wells #3, #8, #9, #10, #11, and #12 have been delineated. A recharge area is the geographic area surrounding 
a well or well field providing potable water to a community water supply as modeled using computer software to 
determine a five-year time of travel. 



B-4 

001140 – 11/06 Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 

To further minimize the risk to the Village’s water supply, the Illinois EPA recommends that the following 
activities be assessed. First, the supply may wish to petition the Village of Cary to enact a maximum setback 
zone ordinance. These ordinances are authorized by the Illinois Environmental Protection Act and allow county 
and municipal officials the opportunity to provide additional protection up to 1,000 feet from their wells. Second, 
the Illinois EPA recommends that Cary adopt a wellhead protection plan to reduce the risk of contamination to the 
water supply. Third, the Village of Cary should establish a regulated recharge area and develop and implement a 
recharge area management plan. However, this would require a cooperative effort with other local political bodies 
because the recharge area around wells #10, #11, and #12 extends beyond the Village of Cary corporate limits 
and into McHenry County, Algonquin, and Lake in the Hills. Fourth, the supply should explore the options of either 
properly abandoning inactive well #5 or retrofitting it for use as a source of water. Inactive wells that are not 
properly abandoned (filled and sealed) can act as direct conduits into the aquifer which may allow surficial 
contaminants to enter the water supply and are considered "potential routes" of contamination under the 
Environmental Protection Act. 

In addition to source water contamination prevention, Cary should also consider the following efforts to protect 
the finished water supply. First, a cross connection control ordinance should be adopted and a program designed 
to implement the ordinance. Cross connections to either the water treatment plant (for example, at bulk water 
loading stations) or in the distribution system may negate all source water protection initiatives provided by the 
supply. Second, contingency planning documents should be developed to ensure the water department and 
emergency response staff are aware of and adequately trained to implement emergency procedures. Contingency 
planning documents are a primary means to ensure that, through emergency preparedness, a water supply will 
minimize their risk of being without safe and adequate water. 
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Source Water Assessment Summary 
1110150 - CRYSTAL LAKE 

Last Updated on 2002-01-22 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The City of Crystal Lake (Facility Number 1110150) utilizes eleven active community water supply wells. Wells #6 
through #16 (Illinois EPA #22146, #22147, #22148, #00590, #00845, #00846, #00591, #00592, #00847, 
#01085, and #01086, respectively) produce approximately 4,207,753 gallons per day delivered to 11,957 
service connections and serve an estimated population of 35,656. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Crystal Lake’s wells were sampled as part of the Statewide Groundwater Monitoring Network between 1983 and 
2000. Wells #6 through #11 and #14 were sampled for inorganic chemicals (IOC). Results of the analyses 
indicated that concentrations of these compounds are consistent with other sand and gravel aquifers in Illinois. It 
is important to note that the IOC results were below the groundwater quality standards established in 35 Illinois 
Administrative Code Part 620.410, with the exceptions of barium and chloride. Barium was detected in wells #6, 
#7, and #8 at levels up to 19,750 parts per billion (ppb) which exceeds the maximum contaminant level of 2000 
ppb. Chloride was detected in wells #10, #11, and #14 at levels of 208 to 264 milligrams per liter (mg/l) which 
exceeds the maximum contaminant level of 200 mg/l. Iron levels were elevated in wells #9, #10, #11, and #14. 
These levels ranged up to 4300 ppb which nears the maximum contaminant level of 5000 ppb. 

The Illinois EPA considers the elevated levels of barium, chloride, and iron observed in these wells a result of 
natural mineralization in the sand and gravel aquifer. With respect to the iron and chloride levels only, this 
determination is based, in part, on information provided in a U.S. Geological Survey report, "The Groundwater 
Atlas of the United States, Segment 10 (730-K)," which includes a discussion of the background levels for IOC in 
Illinois aquifers. Hence, the levels of barium and chloride are not considered a violation because of the stipulation 
in 35 Illinois Administrative Code Part 620.410 that no violation occurs as a result of the natural occurrence of an 
IOC. 

In addition to the IOC sampling, wells #6 through #11 and #14 were sampled for volatile organic compounds 
(VOC) between 1986 and 2000. Between May, 1997 and November, 2000, methyl tertiary-butyl ether (MtBE) has 
been detected at levels between 1.0 and 3.8 ppb in wells #10, #11, and #14. Currently, there is no groundwater 
quality standard for MtBE. In addition, during the same time period multiple detections of chlorinated organic 
compounds have occurred in wells #10, #11, and #14. These include detections of cis-1,2-Dichloroethylene, 
trans-1,2-dichloroethylene, trichloroethane, and 1,1-Dichloroethane. All these detection of organic compounds 
were below the groundwater quality standards. 

In addition, wells #6 through #9 were sampled for synthetic organic compounds (SOC) between 1985 and 1998. 
Review of the data collected showed no quantifiable levels of SOC. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Crystal Lake's susceptibility to groundwater contamination, a Well Site Survey out to 1,000 feet, 
published in 1992, an Expanded Survey out to 2,500 feet around wells #10, #11, and #14, completed in 1997, 
and a survey of the delineated recharge areas completed by the city were reviewed. During the surveys of Crystal 
Lake's source water protection area, Illinois EPA staff recorded potential sources, routes, or possible problem 
sites within the minimum setback zone of 400 and the maximum setback zone of 1,000 feet for the wells. Within 
the minimum setback zones, no sites were found in the zones around wells #6 and #9, one site was found in the 
zone around well #7, four sites were found in the zones around wells #8, #12, and #13, one site was found in 
the zones around wells #10, #11, and #14, and no sites were found in the zones around wells #15 and #16. 
Within the maximum setback zone of the wells, two sites were found in the zones around wells #6 and #9, five 
sites were found in the zone around well #7, nine sites were found in the zones around wells #8, #12, and #13, 
one site was found in the zones around wells #10, #11, and #14, and no sites were found in the zones around 
wells #15 and #16. The Illinois EPA considers the source water of this facility to be susceptible to contamination. 
This determination is based on a number of criteria including: monitoring conducted at the wells, monitoring 
conducted at the entry point to the distribution system, and the available hydrogeologic data on the wells. 
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Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act established minimum protection zones for Crystal Lake’s active 
community water supply wells. Wells #6, #7, #8, #15, and #16 have minimum setback zones of 200 feet and 
wells #9 through #14 have a minimum setback zone of 400 feet. These minimum protection zones are regulated 
by the Illinois EPA. The Illinois Environmental Protection Act authorizes county and municipal officials the 
opportunity to establish a maximum setback zone ordinance which provides additional potential source 
prohibitions up to 1,000 feet from their wells. Crystal Lake is presently in the process of developing a maximum 
setback zone ordinance. As part of the recently adopted storm water control ordinance, the city has established a 
1,000 foot setback zone that prohibits the citing of new dry wells (Class V injection wells) near existing 
community water supply wells. In addition to the proposed setback zones, Crystal Lake has delineated five-year 
recharge areas for wells #9 through #15. A recharge area is the geographic area surrounding a well or well field 
providing potable water to a community water supply as modeled using computer software to determine a five-
year time-related capture zone. A recharge area management plan is being developed to regulate certain 
activities within the recharge area. As part of this recharge area management plan, the city has recently updated 
and approved a comprehensive land use plan that incorporates the delineated recharge areas. This allows the city 
an opportunity to focus special attention on potential land use, through zoning and other management options, to 
minimize the potential risk posed by certain types of land use activities. 

Crystal Lake has adopted a wellhead protection program to provide further protection from contamination. As 
part of that plan, the City of Crystal Lake worked with the Illinois EPA Pollution Prevention Graduate Internship 
Program to identify potential sources of groundwater contamination. A Pollution Prevention intern worked with 
the city and the businesses near the city’s wells to educate them about pollution prevention. A product of this 
project was the completion of process specific pollution prevention fact sheets. Crystal Lake also has adopted a 
cross connection control ordinance which is presently in the implementation phase. Cross connections to either 
the water treatment plant (for example, at bulk water loading stations) or in the distribution system may negate 
all source water protection initiatives provided by the supply. 

To further minimize the risk to the city’s water supply, the Illinois EPA recommends that the following activities 
be assessed. First, Crystal Lake should continue to work on the establishment of a maximum setback zone 
ordinance. Second, the facility may wish to revisit their contingency planning documents in order to ensure the 
plans are kept current and the water department and emergency response staff are aware of, and adequately 
trained to implement, emergency procedures. Contingency planning documents are a primary means to ensure 
that, through emergency preparedness, a water supply will minimize their risk of being without safe and 
adequate water. Third, although the City of Crystal Lake has incorporated a prohibition for citing Class V injection 
wells within 1,000 feet of their community water supply wells, any new and/or existing Class V drainage wells 
may pose a significant contamination risk if located within the recharge areas. Finally, the Illinois EPA 
recommends that the city continue to evaluate additional source water protection management options to 
address the regulatory and non-regulatory land use activities within the recharge areas. 
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Source Water Assessment Summary 
1110200 - FOX RIVER GROVE 

Last Updated on 2003-05-01 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Fox River Grove (Facility Number 1110200) utilizes four public water supply wells. Well #1, #2, 
#3, and #4 (Illinois EPA #20154, #20155, #00983, and #01394, respectively) distribute approximately 425,000 
gallons per day to 1,466 service connections and serve an estimated population of 4,862. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Fox River Grove wells #1 and #2 were sampled as part of the Statewide Groundwater Monitoring Program 
beginning on July 1, 1985. The samples were analyzed for inorganic chemicals (IOC) and volatile organic 
compounds (VOC). Well #2 was also sampled for synthetic organic compounds (SOC). Wells #3 and #4 have not 
been sampled. 

Review of the IOC data collected from these sampling efforts indicate that parameters are consistent with other 
wells utilizing similar shallow bedrock aquifers in northeastern Illinois. It is important to note that the IOC results 
were below the groundwater quality standards established in 35 Illinois Administrative Code Part 620.410. 

VOC analysis results detected trichloroethylene in wells #1 and #2. Levels exceeded the groundwater quality 
standard of 5 parts per billion (ppb) and ranged as high as 20 ppb in well #1 and 19 ppb in well #2. To remove 
the contaminants, the Village installed a packed tower aeration system to lower the VOC levels to below the 
standards. 
 
Review of the SOC analyses did not indicate quantifiable levels of synthetic organic compounds. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in the Well Site Survey, published in 1989, fourteen possible problem sites were 
identified within the survey area of Fox River Grove. Furthermore, information provided by the Leaking 
Underground Storage Tank and Remedial Project Management Sections of the Illinois EPA indicated several 
additional sites with ongoing remediations which may be of concern. 

The Illinois EPA has determined that Fox River Grove's wells are susceptible to contamination. This determination 
is based on a number of criteria including; monitoring conducted at the wells; monitoring conducted at the entry 
point to the distribution system; and the available hydrogeologic data on the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 400 feet for Fox River Grove's 
wells. These minimum protection zones are regulated by the Illinois EPA. 

To further minimize the risk to the groundwater supply, the Illinois EPA recommends that five additional activities 
be assessed. First, the village may wish to enact a "maximum setback zone" ordinance to further protect their 
water supply. These ordinances are authorized by the Illinois Environmental Protection Act and allow county and 
municipal officials the opportunity to provide additional protection up to 1,000 feet from their wells. Second, the 
water supply staff may wish to revisit their contingency planning documents. Contingency planning documents 
are a primary means to ensure that, through emergency preparedness, the village will minimize their risk of 
being without safe and adequate water. Third, the water supply staff is encouraged to review their cross 
connection control program to ensure that it remains current and viable. Cross connections to either the water 
treatment plant (for example, at bulk water loading stations) or in the distribution system may negate all source 
water protection initiatives provided by the village. Fourth, the village should obtain aquifer property data and 
groundwater flow direction information so the recharge areas for the wells can be mapped. This information can 
be obtained by obtained by completing pump tests on the wells and completing mass water level measurements 
on wells finished in the aquifers utilized by the wells. Finally, the Illinois EPA recommends that the village 
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investigate additional source water protection management options to address land use activities within the 
recharge areas, when developed. Specifically, these management options must include potential impacts from 
point and nonpoint sources of groundwater contamination. 
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Source Water Assessment Summary 

1110250 - HARVARD 
Last Updated on 2003-11-06 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The City of Harvard (Facility Number 1110250) utilizes three active community water supply wells. The facility 
distributes 844,000 gallons per day to 2,115 service connections serving an estimated population of 6,700 
individuals. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Harvard's wells were sampled as part of the Statewide Groundwater Monitoring Program beginning on March 26, 
1985. The samples were analyzed for volatile organic compounds (VOC) and inorganic chemicals (IOC). In 
addition, Wells #5, #6 and #7 were also sampled for synthetic organic pesticides (SOC). 

Review of the SOC analyses for the wells did not indicate quantifiable levels of contaminants. However, review of 
the preliminary VOC analyses for Wells #3, #4, #5, and #6 have indicated the presence of organic contaminants. 
Follow-up analyses for Well #3 has confirmed Trichloroethylene ("TCE") and 1,2-Dichloroethane ("1,2-DCA"). 
However, Well #3 has been properly abandoned. Additionally, follow-up analyses for Well #6 confirmed Cis-1,2-
dichloroethylene. Review of the IOC data for the wells indicated that the parameters are consistent with those of 
other wells utilizing similar aquifers in Illinois and all results were below the groundwater quality standards 
established under 35 Illinois Administrative Code Part 620.410. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in a Well Site Survey, published by the Illinois EPA, three potential sources or 
possible problem sites were identified within the survey area of Harvard wells. Furthermore, information provided 
by the Leaking Underground Storage Tank and Remedial Project Management Sections of the Illinois EPA 
indicated several additional sites with ongoing remediation that may be of concern.  

The Illinois EPA has determined that the source water obtained from Harvard Community Water Supply's Well #9 
is not susceptible to contamination. However, the source water obtained from Wells #6 and #7 is susceptible to 
contamination. This determination is based on a number of criteria including: monitoring conducted at the wells; 
monitoring conducted at the entry point to the distribution system; and the available hydrogeologic data on the 
wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 200 and 400 feet for Harvard's 
wells. These minimum protection zones are regulated by the Illinois EPA. In addition the community enacted a 
"maximum setback zone ordinance" for wells #6 and #7, which is authorized by the Illinois Environmental 
Protection Act and allows county and municipal officials the opportunity to provide additional potential source 
prohibitions up to 1,000 feet from their wells. 

To further minimize the risk to the groundwater supply, the Illinois EPA recommends that six additional activities 
be assessed. First, the city should obtain aquifer property data and groundwater flow direction information so the 
recharge area for the cities Wells #6 and #7 can be mapped. This information can be obtained by completing 
pump tests on the CWS wells and completing mass water level measurements on wells finished in the aquifer 
utilized by Wells #6 and #7. Upon completing this effort, the city may wish to enact a "maximum setback zone" 
ordinance for well #9 to further protect their water supply. These ordinances are authorized by the Illinois 
Environmental Protection Act and allow county and municipal officials the opportunity to provide additional 
protection up to a fixed distance, normally 1,000 feet, from their wells. Third, the city should explore the options 
of either properly abandoning inactive Well #8 or retrofitting it for use as a source of water supply. Inactive wells 
that are not properly abandoned can act as direct conduits for surficial contaminants into the aquifer and are 
considered "potential routes of groundwater contamination" under the Environmental Protection Act. Fourth, the 
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water supply staff may wish to revisit their contingency planning documents. Contingency planning documents 
are a primary means to ensure that, through emergency preparedness, a city will minimize their risk of being 
without safe and adequate water. Fifth, the water supply staff is encouraged to review their cross connection 
control program to ensure that it remains current and viable. Cross connections to either the water treatment 
plant (for example, at bulk water loading stations) or in the distribution system may negate all source water 
protection initiatives provided by the city. Finally, the Illinois EPA recommends that the city investigate additional 
source water protection management options to address land use activities within the recharge areas of Wells #6 
and #7. Specifically, these management options must include potential impacts from point and nonpoint sources 
of groundwater contamination. 
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Source Water Assessment Summary 
1110300 - HEBRON 

Last Updated on 2003-04-14 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Hebron (Facility Number #1110300) utilizes two active public water supply wells. Well #4 (Illinois 
EPA #20187) and Well #5 (Illinois EPA #01210) distributes approximately 102,000 gallons per day to 368 
service connections serving an estimated population of 1,038 individuals. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Hebron Well #3 and #4 were sampled as part of a Statewide Groundwater Monitoring Program beginning on 
November 21, 1986. These samples were analyzed for volatile organic compounds (VOC) and inorganic chemicals 
(IOC). In addition, Well #4 was also sampled for synthetic organic compounds (SOC) beginning on February 21, 
1989. 
 
Review of the SOC analyses did not indicate quantifiable levels of any contaminants. Review of the IOC collected 
from these sampling efforts indicate that parameters are consistent with other wells utilizing similar aquifers in 
northeastern Illinois. It should also be noted that the IOC results were consistent between all the wells and all 
results were below the groundwater quality standards established under 35 Illinois Administrative Code Part 
620.410. However, review of preliminary VOC analysis for Well #4 indicated the presence of organic compounds. 
Follow-up analysis for Well #4 has confirmed trichloroethlyene (TCE) and 1,1,1-trichloroethane. The observed 
concentration of TCE and 1,1,1-trichloroethane in the source water of this well was found to range from 0.60-
3.00 parts per billions (ppb) and 1-143 ppb respectively. It is important to note that these ranges were below the 
numerical ground water quality standards for TCE and 1,1,1-trichloroethane of 5 ppb and 200 ppb, respectively. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in a Well Site Survey, published in June 1989 by the Illinois EPA, twenty-six 
potential sources or possible problem sites were identified within the survey area of Hebron. However, based on 
recent information provided by the Village of Hebron, the following potential sources or possible problem sites 
have been removed or are no longer present: below ground petroleum storage tank at Hebron Fire and Rescue; 
Sandcast Metal Works; Finish Line Furniture Refinishing; Ellison Industries (metal plating); Hebron Laundry; 
Jacobson's Hardware; Spooner's Art Supplies; Federal Telecom; ESB Enterprises and Kenosha Beef. In addition, 
the Village of Hebron has provided information that underground petroleum storage tanks have been removed 
from the sites listed in the IEMA data bases, as follows: Hebron Township Highway Department; Sam Argento 
and Alden-Hebron School District #19. 

Therefore, the site data includes twenty-two potential sources or possible problem sites identified within the 
survey area of Hebron's wells. These 22 sites can be generally grouped into the following categories: four 
manufacturing, five retail/wholesale activities, one machine shop, three antique shops, four automotive 
sales/repair operations, two printing shops, one warehouse, one below ground fuel storage, and one market with 
their own well. 

The Illinois EPA has determined that the source water obtained from Hebron's Wells #4 and #5 is susceptible to 
contamination. This determination is based on a number of criteria including; monitoring conducted at the wells; 
monitoring conducted at the entry point to the distribution system; and the available hydrogeologic data on the 
wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zone of 400 feet for Hebron Well #4 and 
Well #5. These minimum protection zones are regulated by the Illinois EPA.  

To further minimize the risk to the groundwater supply, the Illinois EPA recommends that six additional activities 
be assessed. First, the village may wish to enact a "maximum setback zone" ordinance to further protect their 
water supply. These ordinances are authorized by the Illinois Environmental Protection Act and allow county and 
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municipal officials the opportunity to provide additional protection up to a fixed distance, normally 1,000 feet, 
from their wells. Second, the village should explore the options of either properly abandoning the inactive Well 
#3 or retrofitting it for active use as a source of water supply. Inactive wells that are not properly abandoned can 
act as direct conduits for surficial contaminants to enter the aquifer and are considered "routes" under the 
Environmental Protection Act. Third, the water supply staff may wish to revisit their contingency planning 
documents. Contingency planning documents are a primary means to ensure that, through emergency 
preparedness, the village will minimize their risk of being without safe and adequate water. Fourth, the water 
supply staff is encouraged to review their cross connection control program to ensure that it remains current and 
viable. Cross connections to either the water treatment plant (for example, at bulk water loading stations) or in 
the distribution system may negate all source water protection initiatives provided by the village. Fifth, the village 
should obtain aquifer property data and groundwater flow direction information so the recharge areas for Wells 
#4 and #5 can be mapped. This information can be obtained by obtained by completing pump tests and mass 
water level measurements on wells finished in the aquifer utilized by Wells #4 and #5. Finally, the Illinois EPA 
recommends that the village investigate additional source water protection management options to address land 
use activities within the recharge areas of Wells #4 and #5. Specifically, these management options must include 
potential impacts from point and nonpoint sources of groundwater contamination. 
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Source Water Assessment Summary 
1115350 - UTILITIES, INC. HOLIDAY HILLS 

Last Updated on 2003-11-06 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

Utilities, Inc. - Holiday Hills (Facility Number 1115350) utilizes three active community water supply wells. Well 
#1, #2, and #4 (Illinois EPA #20175, 20176, and 00840, respectively) supply an average of 47,321 gallons per 
day (gpd) to 230 services or a population of 800. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Utilities, Inc. - Holiday Hills wells #1 and #2 were sampled as part of tile Statewide Groundwater Monitoring 
Program beginning on Dec. 4, 1986. The samples were analyzed for volatile organic compounds (VOC) and 
inorganic chemicals (IOC). The wells have not been sampled for synthetic organic compounds (SOC). 

Review of the VOC analyses did not indicate quantifiable levels of any organic compounds. IOC analyses indicate 
that parameters are consistent with aquifers of similar character in this part of Illinois. It is important to note that 
the IOC results were below the groundwater quality standards established under 35 Illinois Administrative Code 
Part 620.410. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine the Utilities, Inc. - Holiday Hills community water supply's susceptibility to groundwater 
contamination, the Illinois Rural Water Association recently conducted a well site survey in August, 2002. Based 
on this information, there is 1 potential source of groundwater contamination that could pose a hazard to 
groundwater utilized by the facility's wells. This potential source is a gravel pit. 

Based upon this information, the Illinois EPA has determined that the Utilities, Inc. - Holiday Hills community 
water supply's source water is susceptible to IOC and SOC contamination. As such, the 5-year recharge area 
calculation for these wells are provided. The land use within the recharge areas of the wells was analyzed as part 
of this susceptibility determination. This land use includes residential and agricultural properties and a gravel pit. 

Inactive well #3 is located within 400 feet of well #4 and proposed well #5. As it is an inactive well, well #3 is 
considered a potential route located within the minimum setback zones of well #4 and #5. This is prohibited. 
Furthermore, it appears that well #4 was constructed and put into operation without obtaining a permit as 
required. These are both violations and must be corrected or the facility faces the issuance of a violation notice. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 400 feet for Utilities, Inc. - 
Holiday Hills' wells. These minimum protection zones are regulated by the Illinois EPA. To further reduce the risk 
to the source water, a maximum protection zone may be established, which is authorized by the Illinois 
Environmental Protection Act and allows county and municipal officials the opportunity to provide additional 
potential source prohibitions up to 1,000 feet from the wells. 

To further minimize the risk to the facility's groundwater supply, the Illinois EPA recommends that three 
additional activities be considered. First, the water supply staff may wish to develop contingency planning 
documents. Contingency planning documents are a primary means to ensure that, through emergency 
preparedness, a community will minimize their risk of being without safe and adequate water. Second, the water 
supply staff is encouraged to develop a cross connection control program and ensure that it remains current and 
viable. Cross connections to either the water treatment plant or in the distribution system may negate all source 
water protection initiatives. Third, the facility should properly abandon well #3 and obtain a permit for well #4 as 
required. Finally, the Illinois EPA recommends that the facility investigate additional source water protection 
management options to address the land use activities within the community wells' recharge areas. Specifically, 
these management options should address potential impacts from non-point sources related to agricultural land 
uses. To further reduce the risk to the source water, the facility may wish to implement a wellhead protection 
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program which includes the proper abandonment of any potential routes of groundwater contamination within the 
recharge areas and correction of any sanitary defects at the water treatment facility, should they exist. This effort 
may result in the community water supply receiving a special exception permit from the Illinois EPA, which allows 
a reduction in monitoring and laboratory analysis costs. (Well abandonment forms for wells #1, #2, and #3 were 
received by the agency in October, 2003.) 
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Source Water Assessment Summary 
1110350 - HUNTLEY 

Last Updated on 2003-11-19 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Huntley (Facility Number 1110350) has five active community water supply wells. Well #5 (Illinois 
EPA #20204), well #7 (Illinois EPA #00839), well #8 (Illinois EPA #01139), well #9 (Illinois EPA #01249) and 
well #10 (Illinois EPA #01201) distribute approximately 943,000 gallons per day on average to an estimated 
population of 8,000 at 3,450 service connections. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

The public water supply wells in Huntley were sampled as part of the Statewide Groundwater Monitoring Program 
beginning on May 23, 1985. The samples were analyzed for volatile organic compounds (VOC) and inorganic 
chemicals (IOC). 

Review of the VOC/VOA analyses did not indicate quantifiable levels of any organic compounds. The IOC analyses 
performed indicates that the parameters are consistent with those of other sand and gravel aquifers in 
northeastern Illinois. It should also be noted that the IOC results were consistent between all of Huntley's wells, 
and all results were below the groundwater quality standards established under 35 Illinois Administrative Code 
Part 620.410 with the exception of the barium concentration in the source water for well #7. This detection was 
above the 2000 parts per billion (ppb) numerical groundwater standard for barium. The barium concentration for 
well #7 was 6500 ppb. The Illinois EPA considers this elevated level the result of natural mineralization in the 
deep bedrock aquifer. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in a Well Site Survey, published in 1989 by the Illinois EPA, twenty eight potential 
secondary source or possible problem site were identified within the survey area of Huntley wells. Furthermore, 
information provided by the Leaking Underground Storage Tank Section of the Illinois EPA indicated several 
additional sites with ongoing remediation which may be of concern.  

The Illinois EPA has determined that the Huntley Community Water Supply's source water is not susceptible to 
contamination. This determination is based on a number of criteria including: monitoring conducted at the wells; 
monitoring conducted at the entry point to the distribution system; and the available hydrogeologic data on the 
wells. 
 
Furthermore, in anticipation of the U.S. EPA's proposed Ground Water Rule, the Illinois EPA has determined that 
the Huntley Community Water Supply is not vulnerable to viral contamination. This determination is based upon 
the evaluation of the following criteria during the Vulnerability Waiver Process: the city's wells are properly 
constructed with sound integrity and proper site conditions; a hydrogeologic barrier exists which should prevent 
pathogen movement; all potential routes and sanitary defects have been mitigated such that the source water is 
adequately protected; monitoring data did not indicate a history of disease outbreak; and the sanitary survey of 
the water supply did not indicate a viral contamination threat. Because the city's wells are constructed in a 
confined aquifer, which should prevent the movement of pathogens into the wells, well hydraulics were not 
considered to be a significant factor in this vulnerability determination. Hence, well hydraulics were not evaluated 
for this groundwater supply. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 200 feet for Huntley's wells. 
These minimum protection zones are regulated by the Illinois EPA. In addition the community enacted a 
"maximum setback zone ordinance" for wells #5, #6, and #7, which is authorized by the Illinois Environmental 
Protection Act and allows county and municipal officials the opportunity to provide additional potential source 
prohibitions up to 1,000 feet from their wells. To further reduce the risk to source water, the city has 
implemented a wellhead protection program, which includes the proper abandonment of potential routes of 
groundwater contamination and correction of sanitary defects at the water treatment facility. This effort resulted 
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in the community water supply receiving a special exception permit from the Illinois EPA which allows a reduction 
in monitoring. The outcome of this monitoring reduction has saved the facility considerable laboratory analysis 
costs. 
 
To further minimize the risk to the groundwater supply, the Illinois EPA recommends that three additional 
activities be assessed. First, the city may wish to enact a "maximum setback zone" ordinance for wells #8, #9, 
and #10, to further protect their water supply, and also, rescind abandoned well #6 from the existing ordinance. 
These ordinances are authorized by the Illinois Environmental Protection Act and allow county and municipal 
officials the opportunity to provide additional protection up to a fixed distance, normally 1,000 feet, from their 
wells. If the community plans to abandon inactive well #5, it should also be rescinded from the existing 
maximum setback zone ordinance. Second, the water supply staff may wish to revisit their contingency planning 
documents. Contingency planning documents are a primary means to ensure that, through emergency 
preparedness, a city will minimize their risk of being without safe and adequate water. Finally, the water supply 
staff is encouraged to review their cross connection control program to ensure that it remains current and viable. 
Cross connections to either the water treatment plant (for example, at bulk water loading stations) or in the 
distribution system may negate all source water protection initiatives provided by the village. 
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Source Water Assessment Summary 
1115080 - JOHNSBURG 

Last Updated on 2004-05-05 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Johnsburg #2 Community Water Supply (Facility Number 1115080) obtains its water from one active 
community water supply well. Well #1 (Illinois EPA #20170) supplies an average of 34,474 gallons per day (gpd) 
to 109 services or an estimated population of 330. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Johnsburg #2's well #1 was sampled on September 16, 2003 for inorganic chemicals (IOC), volatile organic 
compounds (VOC), and synthetic organic compounds (SOC) as part of a Statewide Groundwater Monitoring 
Program. The VOC and SOC analyses did not detect quantifiable levels of any organic compounds. IOC analyses 
indicate that concentrations of these chemicals are consistent with other sand and gravel aquifers of similar 
character (e.g., moderate to high mineralization) in this part of Illinois. It is important to note that the IOC 
results were below the groundwater quality standards established under 35 Illinois Administrative Code Part 
620.410. However, Illinois EPA's Bureau of Land has reported detections of elevated groundwater chloride 
concentrations in monitoring wells located around the proposed Well #2. These concentrations ranged from non-
detect to 6,410 mg/l. The groundwater quality standards for chloride is 200 mg/l. The sources of excessive 
chloride in the groundwater appear to be uncovered salt piles in the surrounding area. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Johnsburg #2's susceptibility to groundwater contamination, a potential source inventory conducted 
by the Illinois EPA's Eight Regional Office in 2002 was reviewed. Based on the information obtained in this 
document, there are 15 potential sources of groundwater contamination that could pose a hazard to groundwater 
utilized by the Johnsburg #2 Community Water Supply. These include a construction/demolition company, an 
office, one auto repair shop, an auto body shop, two restaurant/food services, two abandoned or improperly 
plugged wells, three below ground fuel storage tanks, and four active private wells. In addition, information 
provided by the Leaking Underground Storage Tank and Remedial Project Management Sections of the Illinois 
EPA indicated sites with on-going remediation that might be of concern. 

The susceptibility determination for this community water supply is based on a number of criteria including 
available hydrogeologic data on the well. The Illinois EPA has determined that the Johnsburg #2 Community 
Water Supply's source water is susceptible to contamination. The land use within the recharge areas of the wells 
was analyzed as part of this susceptibility determination. This land use includes residential, commercial, and 
agricultural properties. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides a minimum protection zone of 400 feet for Johnsburg #2's well 
#1 and 200 feet for the proposed well #2. These minimum protection zones are regulated by the Illinois EPA. To 
further reduce the risk to the source water, a maximum protection zone may be established, which is authorized 
by the Illinois Environmental Protection Act and allows county and municipal officials the opportunity to provide 
additional potential source prohibitions up to 1,000 feet from their wells. 

To further minimize the risk to the water supply's groundwater, the Illinois EPA recommends the following 
additional activities be considered. First, the water supply should obtain aquifer property data and groundwater 
flow direction information so the recharge area for the subdivision Well #1 can be mapped. This information can 
be obtained by completing pump tests on the Community Water Supply well and completing mass water level 
measurements on wells finished in the aquifer utilized by Well #1. Johnsburg #2 may wish to use this data to 
implement a wellhead protection program, which includes the proper abandonment of potential routes of 
groundwater contamination within the vicinity of the wells, management of potential sources of contamination 
and correction of any sanitary defects that might be present at the water treatment facility. This effort may result 
in the community water supply receiving a special exception permit from the Illinois EPA, which allows a 
reduction in monitoring and laboratory analysis costs. Second, the water supply staff is encouraged to review 
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their cross connection control ordinance to ensure that it remains current and viable. Cross connections to either 
the water treatment plant (for example, at bulk water loading stations) or in the distribution system may negate 
all source water protection initiatives. Third, the water supply staff may wish to conduct contingency planning. 
Contingency planning documents are a primary means to ensure that, through emergency preparedness, a 
community will minimize their risk of being without safe or adequate water. Finally, the Illinois EPA recommends 
that the water supply investigate additional source water protection management options to address the land use 
activities in the vicinity of the wells. Specifically, these management options should address potential impacts 
from point and non-point sources related to commercial and agricultural land uses, respectively. 
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Source Water Assessment Summary 
1110400 - LAKE IN THE HILLS 

Last Updated on 2004-04-22 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Lake In The Hills (Facility Number 1110400) obtains its water from ten active community water 
supply wells. Wells #1, #2, #5, #6, #9, #10, #11, #12, #14, and #15 (Illinois EPA #20194, 20195, 20197, 
20198, 00707, 01045, 01046, 01203, 01190, and 01450, respectively) supply an average of 1,494,745 gallons 
per day (gpd) to 6,130 services or a population of 23,152. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Lake In The Hills' wells have been sampled since November 19, 1986 for inorganic chemicals (IOC), volatile 
organic compounds (VOC), and synthetic organic compounds (SOC) as part of a Statewide Groundwater 
Monitoring Program. The VOC analysis did not detect quantifiable levels of any organic compounds, with the 
exception of di (2-ethylhexyl) phthalate in Well #9. The detection level for this compound was no greater than 
2.5 parts per billion (ppb). The groundwater quality standard for di phthalate is 6 ppb. The SOC analyses 
detected quantifiable levels of methylene chloride (dichloromethane) in Wells #5 and #6, and 1,1,1-
trichloroethane in well #6. Detection levels of both dichloromethane and 1,1,1-trichloroethane were no greater 
than 1 ppb. The groundwater quality standards for dichloromethane and 1,1,1-trichloroethane are 5 ppb and 200 
ppb, respectively. However, subsequent resampling did not confirm the presence of any VOC's or SOC's. 

IOC analyses indicate that concentrations of these chemicals are consistent with other shallow bedrock, deep 
bedrock, and sand and gravel aquifers of similar character (e.g., moderate to high mineralization) in this part of 
Illinois. It is important to note that the IOC results were below the groundwater quality standards established 
under 35 Illinois Administrative Code Part 620.410., with the exception of total barium concentrations in Wells #5 
and #11. Total barium concentrations as high as 4,800 ppb were detected in these wells. The groundwater 
quality standard for total barium is 2,000 ppb. However, the Illinois EPA considers the elevated levels of total 
barium to be the result of natural mineralization of the aquifer. Hence, the elevated levels of total barium are not 
considered a violation due to the stipulation in Part 620.410 that no violation occurs as a result of a natural 
occurrence of an IOC. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Lake In The Hills' susceptibility to groundwater contamination, the following documents were 
reviewed: a Well Site Survey, published in 1990 by the Illinois EPA and the Contaminant Source Inventory 
section of the Groundwater Protection Needs Assessment and Groundwater Protection Plan, prepared by Earth 
Tech, Inc. in 2001 for the Village of Lake In The Hills. Based on the information obtained in these documents, 
there are fifty eight potential sources of groundwater contamination that could pose a hazard to groundwater 
utilized by Lake In The Hills' Community Water Supply. These include a nursery/green house, one site with 
unidentified drums, a facility with commercial application or warehousing of pesticides and/or fertilizers, a 
construction/demolition company, a water treatment plant, a former petroleum storage facility, a chemical 
handling (i.e. manufacturing or processing of chemicals) facility, a septage storage/disposal facility, a site with 
manure storage piles, one storage facility for special waste, a machine shop/shed, a recycling facility, two 
hospitals/clinics, two facilities with above or below ground storage of petroleum of unknown quantity, three 
multiple septic systems, three auto body shops, four store sales, five above ground fuel storage tanks, six auto 
repair shops, eight dry cleaners, and thirteen below ground fuel storage tanks. In addition, information provided 
by the Leaking Underground Storage Tank and Remedial Project Management Sections of the Illinois EPA 
indicated several sites with on-going remediation that might be of concern. 

The susceptibility determination for this community water supply is based on a number of criteria including 
monitoring conducted at the wells, monitoring conducted at the entry point to the distribution system, and 
available hydrogeologic data on the wells. The Illinois EPA has determined that the Lake In The Hills Community 
Water Supply's source water from Wells # 1, #2, #6, #9, #10, and #12 is susceptible to contamination. 
However, source water obtained from Wells #5, #11, #14, and #15 is not susceptible to contamination. As such, 
the Illinois EPA has reviewed and concurs with the 5-year recharge area calculations for the wells, provided by 
Earth Tech, Inc. in the Groundwater Protection Needs Assessment for Lake In The Hills. The land use within the 
recharge areas of the wells was analyzed as part of this susceptibility determination. This land use includes 
agricultural, commercial, and residential properties. 
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Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 400 feet for Lake In The Hills' 
Wells #1, #2, #6, #9, #10, and #12 and 200 feet for Wells #5, #11, #14, and #15. These minimum protection 
zones are regulated by the Illinois EPA. To further reduce the risk to the source water, Lake In The Hills is in the 
process of establishing a maximum protection zone, which is authorized by the Illinois Environmental Protection 
Act and allows county and municipal officials the opportunity to provide additional potential source prohibitions up 
to 1,000 feet from their wells. 

To further minimize the risk to the village's groundwater supply, the Illinois EPA recommends the following 
additional activities be considered. First, the water supply staff is encouraged to review their cross connection 
control ordinance to ensure that it remains current and viable. Cross connections to either the water treatment 
plant (for example, at bulk water loading stations) or in the distribution system may negate all source water 
protection initiatives. Second, the water supply staff may wish to revisit their contingency plan documents. 
Contingency planning documents are a primary means to ensure that, through emergency preparedness, a 
community will minimize their risk of being without safe or adequate water. 

To further reduce the risk to their source water, Lake In The Hills has implemented a wellhead protection 
program, which includes the proper abandonment of potential routes of groundwater contamination within the 
wellhead protection area, and correction of any sanitary defects that might be present at the water treatment 
facility. This effort has resulted in the community water supply receiving a special exception permit from the 
Illinois EPA, which allows a reduction in monitoring and laboratory analysis costs for Wells #1, #2, #5, #6, #9, 
#10, and #11. To maintain the special exception permit, Lake In The Hills should consider additional source 
water protection management options that address the land use activities within the community wells recharge 
areas. Specifically, these management options should address potential impacts from point and non-point sources 
related to commercial and agricultural land uses. 
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Source Water Assessment Summary 
1115760 - LAKEWOOD 

Last Updated on 2003-04-10 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Lakewood (Facility Number 1115760), formerly Turnberry Utl. Co., obtains water from three active 
wells. Well #1 (Illinois EPA #20158), well #3 (Illinois EPA #00627), and well #5 (Illinois EPA #01417) supply 
approximately 146,000 gallons per day to an estimated population of 1,245 individuals or 560 service 
connections. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Village of Lakewood Well #1 was sampled as part of the Statewide Groundwater Monitoring Program 
beginning on August 21, 1985. The samples were analyzed for volatile organic compounds (VOC) and inorganic 
chemicals (IOC). 

Review of the VOC analysis did not indicate quantifiable levels of organic compounds. The IOC analysis performed 
indicates that the parameters are consistent with those of other bedrock aquifers in northeastern Illinois and 
were below the groundwater quality standards established under 35 Illinois Administrative Code Part 620.410. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

Based on information obtained in the well site survey report published by the Illinois EPA and information 
provided by the Leaking Underground Storage Tank Section of the Illinois EPA one ongoing remediation site was 
identified that may be of concern. 

The Illinois EPA has determined that the source water used by the Lakewood Community Water Supply Wells #1, 
#3 and #5 is not susceptible to contamination. However, the source water which will by used by the village's Well 
#4 is susceptible to contamination. These determinations are based on a number of criteria including: monitoring 
conducted at the wells; monitoring conducted at the entry point to the distribution system; and the available 
hydrogeologic data on the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act (Act) provides minimum protection zones of 200 feet for Lakewood 
Wells #1, #3 and #5. Furthermore, the Act provides a minimum protection zone of 400 feet for Lakewood Well 
#4. These minimum setback zones are regulated by the Illinois EPA. 

To further minimize the risk to the groundwater supply, the Illinois EPA recommends that five additional activities 
be assessed. First, the village should obtain aquifer property data and groundwater flow direction information so 
the recharge area for the village's Wells #4 can be mapped. This information can be obtained by completing 
pump tests on the CWS well and completing mass water level measurements on wells finished in the aquifer 
utilized by Well #4. Upon completing this effort, the village may wish to enact a "maximum setback zone" 
ordinance(s) to further protect their water supply. These ordinances are authorized by the Act and allow county 
and municipal officials the opportunity to provide additional protection up to a fixed distance, normally 1,000 
feet, from their wells. Third, the water supply staff may wish to revisit their contingency planning documents. 
Contingency planning documents are a primary means to ensure that, through emergency preparedness, a 
village will minimize their risk of being without safe and adequate water. Fourth, the water supply staff is 
encouraged to review their cross connection control program to ensure that it remains current and viable. Cross 
connections to either the water treatment plant (for example, at bulk water loading stations) or in the distribution 
system may negate all source water protection initiatives provided by the village. Finally, the Illinois EPA 
recommends that the village investigate additional source water protection management options to address land 
use activities within the recharge area of Well #4. Specifically, these management options must include potential 
impacts from point and nonpoint sources of groundwater contamination. 
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Source Water Assessment Summary 
1110650 - MARENGO 

Last Updated on 2003-12-24 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Marengo (Facility Number 1110650) utilizes two community water supply wells. Wells #6 and #7 
(Illinois EPA #20193 and 00849, respectively) supply an average of 537,989 gallons per day (gpd) to 1,789 
services or a population of 4,768 individuals. Large consumers of Marengo's source water include 11 industrial 
users and 105 commercial users. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Marengo wells #4 and #6 were sampled as part of the Statewide Groundwater Monitoring Program on Oct. 9, 
1985 and November 12, 1986, respectively. The samples were analyzed for volatile organic/aromatic compounds 
(VOC) and inorganic chemicals (IOC). In addition, on July 21, 1999 wells #6 and #7 were sampled for VOC as 
part of an Illinois EPA investigation of a leaking underground storage tank site.  

Review of the IOC data collected for these sampling efforts indicated that the parameters were consistent with 
other wells utilizing shallow sand and gravel aquifers in this part of Illinois. It is important to note that the IOC 
results were below the groundwater quality standards established under 35 Illinois Administrative Code Part 
620.410, with the exception of a sample from Well #6 collected on November 12, 1986 which indicated a 
manganese concentration of 153 part per billion (ppb). The numerical groundwater standard, established in Part 
624.410, for manganese is 150 ppb, but the Illinois EPA believes that this slightly elevated level is a result of 
natural mineralization in the sand and gravel aquifer. This belief is based, in part, on information provided in a 
United States Geological Survey report, "The Groundwater Atlas of the United States, Segment 10 (730-K)," 
which provides a discussion of the background levels for IOC in Illinois aquifers. Hence, the level of manganese is 
not considered a violation due to the stipulation in Part 620.410 that no violation occurs as a result of the natural 
occurrence of an IOC.  

Review of the VOC data collected for these sampling events indicated that Well #6 had a detection of .5 ppb of 
1,1-Dichloroethane (1,1-DCA) and 2.8 ppb of Methyl Tert-Butyl Ether (MTBE) on July 21, 1999. These detections 
have not been confirmed by the Illinois EPA. Should monitoring confirm the presence of these constituents, the 
Illinois EPA will increase sampling frequency to determine if there is a significant threat to the water supply. In 
addition, the Illinois EPA is developing a groundwater quality standard for MTBE. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Marengo's susceptibility to groundwater contamination, the following documents were reviewed: a 
Well Site Survey, published in 1989 by the Illinois EPA; a Hazard Review, published in 1990 by the Illinois EPA; 
and a Source Water Protection Plan prepared by the Village of Marengo and published by the Illinois Rural Water 
Association in May of 1997. Based on the information obtained in these documents there are 9 potential sources 
of groundwater contamination that could pose a hazard to groundwater utilized by the Marengo community water 
supply wells. Furthermore, information provided by the Leaking Underground Storage Tank and Remedial Project 
Management Sections of Illinois EPA indicated several additional sites with on-going remediations which may be 
of concern.  

Based upon this information, the Illinois EPA has determined that the Marengo Community Water Supply's source 
water has a high susceptibility to VOC and SOC contamination. The basis for this determination includes the 
detection of VOC in well #6 and the land use within the recharge areas of the wells. This land use includes both 
industrial and agricultural properties. However, as a result of monitoring conducted at the wells and entry point 
to the distribution system, the land use activities and source water protection initiatives by the village (refer to 
the following section of this report), the Marengo Community Water Supply's source water has a low susceptibility 
to IOC contamination.  

Furthermore, in anticipation of the U.S. EPA's proposed Ground Water Rule, the Illinois EPA has determined that 
Marengo's community water supply wells have a low susceptibility to viral contamination. This determination is 
based upon the fact that the following criteria were evaluated during the Vulnerability Waiver Process: the 
community's wells are properly constructed with sound integrity and proper site conditions; all potential routes 
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and sanitary defects have been mitigated such that the source water is adequately protected; monitoring data did 
not indicate a history of disease outbreak; and the sanitary survey of the water supply did not indicate a viral 
contamination threat. However, having stated this, the "[U.S.] EPA is proposing to require States to identify 
systems in karst, gravel and fractured rock aquifer systems as sensitive and these systems must perform routine 
source water monitoring". Because the community's wells are constructed in an unconfined sand and gravel 
aquifer, the Illinois EPA evaluated the well hydraulics associated with Marengo's well field. Wells #6 and #7 have 
a significant amount of overburden (the wells are approximately 90 feet deep with the last 20 feet open to the 
aquifer) above the portion of the aquifer contributing a significant quantity of groundwater to the screened 
interval. This should provide an adequate degree of filtration to prevent the movement of pathogens into the 
wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 400 feet for Marengo's wells. 
These minimum protection zones are regulated by the Illinois EPA. To further reduce the risk to the source water, 
the village has implemented a source water protection program which includes a source water planning and 
education committee, source water protection management strategies and contingency planning. This effort 
resulted in the community water supply receiving a special exception permit from the Illinois EPA which allows a 
reduction in SOC monitoring. The outcome of this monitoring reduction has saved the village considerable 
laboratory analysis costs. 

In addition, the village enacted a "maximum setback zone" for wells #6 and #7, which is authorized by the 
Illinois Environmental Protection Act and allows county and municipal officials the opportunity to provide 
additional potential source prohibitions up to 1,000 feet from their wells. The village also enacted a 
comprehensive overlay zoning ordinance for existing and new businesses located within the recharge area of their 
wells. As a result of Marengo's significant progress in developing a comprehensive groundwater protection 
program, the National Groundwater Foundation has previously recognized the village as a Groundwater Guardian 
Community. 
 
To further minimize the risk to the village's groundwater supply, the Illinois EPA recommends that four additional 
activities be considered. First, the community should consider enacting a maximum setback ordinance that 
includes well #8 (after the well becomes active). Second, the water supply staff may wish to revisit their 
contingency planning documents. Contingency planning documents are a primary means to ensure that, through 
emergency preparedness, a community will minimize their risk of being without safe and adequate water. Third, 
the water supply staff is encouraged to review their cross connection control program to ensure that it remains 
current and viable. Cross connections to either the water treatment plant (for example, at bulk water loading 
stations) or in the distribution system may negate all source water protection initiatives provided by the 
community. Finally, the Illinois EPA recommends that the village investigate additional source water protection 
management options to address the land use activities within the community well's recharge area. Specifically, 
these management options should include potential impacts from non-point sources related to agricultural land 
uses. If these additional source water protection management options are not addressed, the village may risk 
revocation of their SDWA Monitoring waiver. 
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Source Water Assessment Summary 
1110600 - MC HENRY 

Last Updated on 2004-10-22 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The City of McHenry (Facility Number 1110600) utilizes 8 active community water supply wells. Wells #2, #3, 
#5, #6, #7, #8, #9, and #10 (Illinois EPA #20207, #20208, #20210, #20211, #00214, #00674, #00874, and 
#01099, respectively) produce approximately 2.16 million gallons of finished water per day delivered to 5,719 
service connections and serve an estimated population of 15,597 individuals. Wells #12 (01597) and #13 
(01624) are proposed. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

McHenry’s wells were sampled as part of the Statewide Groundwater Monitoring Network starting in 1982. All of 
the active wells were sampled for inorganic chemicals (IOC) and volatile organic compounds (VOC) and wells #2, 
#5, #6, #8, #9, and #10 were sampled for synthetic organic compounds (SOC). No sampling data was available 
for well #11. 

IOC analysis indicates that concentrations of these compounds are consistent with other sand and gravel aquifers 
in Illinois. It is important to note that the IOC results were below the groundwater quality standards established 
in 35 Illinois Administrative Code Part 620.410, with the exception of manganese. Well #2 has elevated levels of 
manganese which meet and exceed the standard of 150 ppb. Levels ranged between 138 and 170 ppb. Wells #2, 
#3, #5, and #6 have elevated levels of iron. However, these levels are well below the standard. The Illinois EPA 
considers the elevated levels of iron and manganese observed in these wells a result of natural mineralization in 
the sand and gravel aquifer. Hence, the levels of manganese are not considered a violation because of the 
stipulation in 35 Illinois Administrative Code Part 620.410 that no violation occurs as a result of the natural 
occurrence of an IOC. 

Review of the VOC and SOC data collected for these sampling events did not detect any quantifiable levels of 
organic compounds. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine McHenry's susceptibility to groundwater contamination, the Well Site Survey, published in 1992, 
and the recharge area survey performed by IRWA were reviewed. During the surveys of McHenry's source water 
protection area, Illinois EPA staff recorded potential sources, routes, or possible problem sites within the 200 or 
400 foot minimum setback zones and 1,000 foot maximum setback zones and IRWA recorded sites within the 
recharge areas. Two sites exist within 400 feet of wells #2 and #3. No sites are located in the combined 
maximum setback zone. Four sites are located inside the recharge area and one additional site is proximate to 
the recharge area. Wells #5 and #6 have no sites located within the minimum or maximum setback zones. Three 
sites are located inside the recharge area and an additional four sites are located outside the recharge area. No 
sites are located in the minimum or maximum setback zones around wells #7, #8, or #9. No sites are located 
within the minimum setback zone around well #10 but one site is located within the maximum setback zone. 
 
The Illinois EPA considers the source water of this facility to be susceptible to VOC contamination. This 
determination is based on a number of criteria including: monitoring conducted at the wells, monitoring 
conducted at the entry point to the distribution system, the available hydrogeologic data on the wells, and the 
land-use activities in the recharge area of the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act established minimum protection zones of either 200 or 400 feet for 
McHenry’s active community water supply wells. These minimum protection zones are regulated by the Illinois 
EPA. In addition to the minimum setback zones, three recharge areas have been delineated. These delineations 
included wells #2, #5, #6, and #11. A recharge area is the geographic area surrounding a well or well field 
providing potable water to a community water supply as modeled using computer software to determine a five-
year time of travel.  
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In addition to source water protection, the finished water is protected by a cross connection control ordinance. 
Cross connection protection is crucial to a water system because a cross connection to either the water treatment 
plant (for example, at bulk water loading stations) or in the distribution system may negate all source water 
protection initiatives provided by the supply. 

To further minimize the risk to the City’s water supply, the Illinois EPA recommends that the following activities 
be assessed. First, the supply may wish to petition McHenry City Council to enact a maximum setback zone 
ordinance. These ordinances are authorized by the Illinois Environmental Protection Act and allow county and 
municipal officials the opportunity to provide additional protection up to 1,000 feet from their wells. Second, the 
Illinois EPA recommends that McHenry adopt both a wellhead protection plan and recharge area management 
program to reduce the risk of contamination to the water supply. Third, McHenry should explore the options of 
either finishing the water treatment plant for inactive well #11 and using it as an active or back up water supply 
well or abandoning it. Inactive wells that are not properly abandoned (filled and sealed) can act as direct conduits 
into the aquifer which may allow surficial contaminants to enter the water supply and are considered "potential 
routes" of contamination under the Environmental Protection Act. Fourth, contingency planning documents should 
be developed to ensure the water department and emergency response staff are aware of and adequately trained 
to implement emergency procedures. Contingency planning documents are a primary means to ensure that, 
through emergency preparedness, a water supply will minimize their risk of being without safe and adequate 
water. 
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Source Water Assessment Summary 
1110750 - RICHMOND 

Last Updated on 2002-10-08 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Richmond (Facility Number 1110750) utilizes three active community water supply wells. Wells #1, 
#2, and #3 (Illinois EPA #20188, 20189, and 01303, respectively) supply an average of 144,062 gallons per day, 
(gpd) to 462 services or a population of 1,100. Large consumers include 119 commercial users, 18 industrial 
users, and 7 public authorities. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Richmond wells #1 and #2 were sampled as part of a Statewide Groundwater Monitoring Program beginning on 
June 22, 1982. The samples were analyzed for volatile organic compounds (VOC) and inorganic chemicals (IOC). 
Well #3 has not been sampled. Review of the VOC analyses did not indicate quantifiable levels of any organic 
compounds. IOC analyses indicated that parameters were consistent with aquifers of similar character in Illinois. 
It is important to note that the IOC results were below the groundwater quality standards established under 35 
Illinois Administrative Code Part 620.410. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine the Richmond community water supply's susceptibility to groundwater contamination, the following 
documents were reviewed: a Well Site Survey and a Hazard Review, published in 1990 and 1991, respectively, 
by the Illinois EPA. Based on the information obtained in these documents there are 88 potential sources of 
groundwater contamination that could pose a hazard to groundwater utilized by Richmond's community water 
supply wells. These include 1 mortuary, 1 dry cleaner, 2 auto repairs, 1 autobody, 1 waste water treatment plant, 
5 retail stores, 4 foundries, 7 below ground fuel storage tank sites, 1 unidentified drum, 2 restaurants, 9 
manufacturers, 4 warehouses, 1 ready mix/cement site, 2 hazardous waste storage facilities, 1 car dealership, 2 
offices, 17 furniture refinishers, 1 incinerator, 1 amusement park/facility, 2 hardware stores, 1 above ground fuel 
storage tank site, 1 machine shop, 1 salt pile, 1 multiple septic system site, 2 septic systems, 1 fire station, 3 
chemical handling facilities, 1 photographic services facility, 1 waste pile, 3 printers, 3 improperly abandoned 
wells, 1 wood treatment facility, 1 former petroleum storage site, and 3 waste oil storage sites. 

Based upon this information, the Illinois EPA has determined that the Richmond Community Water Supply's 
source water for wells #1 and #2 is not susceptible to contamination. However, the source water for well #3 is 
susceptible to contamination. As such, the 5-year recharge area calculation for this well is provided. The land use 
within the recharge area of the well was analyzed as part of this susceptibility determination. This land use 
includes commercial, residential, and agricultural properties. 

Furthermore, in anticipation of the U.S. EPA's proposed Ground Water Rule, the Illinois EPA has determined that 
Richmond's community water supply wells #1 and #2 are not vulnerable. This determination is based upon the 
fact that the following criteria were evaluated during the Vulnerability Waiver Process: the wells are properly 
constructed with sound integrity and proper site conditions; all potential routes and sanitary defects have been 
mitigated such that the source water is adequately protected; monitoring data did not indicate a history of 
disease outbreak; and the sanitary survey of the water supply did not indicate a viral contamination threat. 
However, having stated this, the "[U.S.] EPA is proposing to require States to identify systems in karst, gravel 
and fractured rock aquifer systems as sensitive and these systems must perform routine source water 
monitoring". Because the wells are constructed in both confined and unconfined aquifer systems, the Illinois EPA 
evaluated the well hydraulics associated with Richmond's wells. Wells #1 and #2 have a confining layer above 
the portion of the aquifer contributing a significant quantity of groundwater to the screened interval. This should 
provide an adequate degree of protection to prevent the movement of pathogens into the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act provides minimum protection zones of 200 feet for wells #1 and #2 and 
400 feet for well #3. These minimum protection zones are regulated by the Illinois EPA. To further reduce the 
risk to the source water, a maximum protection zone may be established, which is authorized by the Illinois 
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Environmental Protection Act and allows county and municipal officials the opportunity to provide additional 
potential source prohibitions up to 1,000 feet from their wells. Currently, the village has received an SDWA 
monitoring waiver from the Illinois EPA for wells #1 and #2 which allows a reduction in monitoring. The outcome 
of this monitoring reduction has saved the village considerable laboratory analysis costs. 

To further minimize the risk to the village's groundwater supply, the Illinois EPA recommends that three 
additional activities be considered. First, the water supply staff may wish to develop contingency planning 
documents. Contingency planning documents are a primary means to ensure that, through emergency 
preparedness, a community will minimize their risk of being without safe and adequate water. Second, the water 
supply staff is encouraged to review their cross connection control program to ensure that it includes the proper 
elements and is kept current and viable. Cross connections to either the water treatment plant (for example, at 
bluk water loading stations) or in the distribution system may negate all source water protection initiatives 
provided by the community. Finally, the Illinois EPA recommends that the village investigate additional source 
water protection management options to address the land use activities within the community wells' recharge 
areas. Specifically, these management options should include potential impacts from non-point sources related to 
agricultural land uses. 
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Source Water Assessment Summary 
1110900 - UNION 

Last Updated on 2001-08-16 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The Village of Union (Facility Number 1110900) utilizes two active community water supply wells. Wells #2 and 
#4 (Illinois EPA #20173 and #00276, respectively) combine to produce approximately 99,716 gallons per day 
delivered to 222 service connections, and serve an estimated population of 554. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Union’s wells #2, #3, and #4 were sampled between 1984 and 1998 as part of the Statewide Groundwater 
Monitoring Network for inorganic chemicals (IOC), volatile organic compounds (VOC), and synthetic organic 
compounds (SOC). 

IOC analysis indicates that concentrations of these compounds are consistent with other sand and gravel aquifers 
in Illinois. It is important to note that the IOC results were below the groundwater quality standards established 
in 35 Illinois Administrative Code Part 620.410, with four exceptions for well #3. Chloride has a standard of 200 
milligrams per liter (mg/L) and was detected at a range of 486-830mg/L between 1985 and 1987. Iron has a 
standard of 5,000 micrograms per liter (ug/L) and was detected at 9,867ug/L in 1987. Manganese has a standard 
of 150ug/L and was detected at 180ug/L in 1987. Sulfate has a standard of 400mg/L and was detected at 
422mg/L in 1987. The Illinois EPA considers the elevated levels of the IOCs observed in this well a result of 
natural mineralization in the sand and gravel aquifer. For the chloride, iron, and sulfate, this determination is 
based, in part, on information provided in a U.S. Geological Survey report, "The Groundwater Atlas of the United 
States, Segment 10 (730-K)," which includes a discussion of the background levels for IOC in Illinois aquifers. 
Hence, the levels of chloride, iron, sulfate, and manganese are not considered a violation because of the 
stipulation in Part 620.410 that no violation occurs as a result of the natural occurrence of an IOC. 
 
Review of the VOC and SOC data collected for these sampling events indicate that levels of organic compounds 
are within the water quality standards. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Union’s susceptibility to groundwater contamination, a Well Site Survey, published in 1989, was 
reviewed. During the survey of Union's source water protection area, Illinois EPA staff recorded three potential 
sources, routes, or possible problem sites within the 200 foot minimum setback zone of well #4 and eighteen 
located within the 1,000 foot survey radius. There are no potential sources, routes, or possible problem sites 
within the 200 foot minimum setback zone of well #2 and eight within the 1,000 foot survey radius. There are no 
potential sources or problem sites located within the 1,000 foot survey radius of well #3. There are two additional 
problem sites located outside of the 1,000 foot survey radius but within the delineated 5-year recharge zone. The 
Illinois EPA does not consider wells #2 and #4 to be susceptible to contamination, but does consider well #3 to 
be susceptible to contamination. This determination is based on a number of criteria including: monitoring 
conducted at the wells, monitoring conducted at the entry point to the distribution system, and the available 
hydrogeologic data on the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act established minimum protection zones of 200 feet for Union’s active 
community water supply wells. These minimum protection zones are regulated by the Illinois EPA. A 5-year 
recharge zone for the active community wells was delineated. From well #2 this recharge area extends in a 
radius of approximately 1,100 feet, and from well #4 it has a radius varying from 300-500 feet. 

To further minimize the risk to the village’s water supply, the Illinois EPA recommends five activities be assessed. 
First, the supply may wish to petition Union’s village council to enact a "maximum setback zone" ordinance. 
These ordinances are authorized by the Illinois Environmental Protection Act and allow county and municipal 
officials the opportunity to provide additional protection up to 1,000 feet from their wells. Second, the Village of 
Union may wish to revisit their contingency planning documents in order to ensure the plans are kept current and 
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the water department and emergency response staff are aware of, and adequately trained to implement, 
emergency procedures. Contingency planning documents are a primary means to ensure that, through 
emergency preparedness, a water supply will minimize their risk of being without safe and adequate water. Third, 
it is encouraged that the Village of Union review their cross connection control ordinance. Cross connections to 
either the water treatment plant (for example, at bulk water loading stations) or in the distribution system may 
negate all source water protection initiatives provided by the supply. Fourth, well #3 is inactive. Inactive wells 
may be considered potential routes under the Illinois Environmental Protection Act and should be properly 
abandoned. Finally, the Illinois EPA recommends that the village continue to evaluate additional source water 
protection management options to address the regulatory and non-regulatory land use activities within the 
community wells' recharge area. Specifically, these management options should include potential effects from 
non-point sources related to agricultural land uses. 
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Source Water Assessment Summary 
1110950 - WOODSTOCK 

Last Updated on 2002-11-22 

Importance of Source Water 
(A Summary of this section is required in Consumer Confidence Reports) 

The City of Woodstock (Facility Number 1110950) utilizes six active community water supply wells. Wells #7A, 
#8, #9, #10, #11, #12 (Illinois EPA #00630, #00607, #00608, #00609, #01108, and #01220, respectively) 
produce approximately 2.31 million gallons per day delivered to 6,252 service connections and serve an 
estimated population of 18,251 individuals. 

Source Water Quality 
(A Summary of this section is optional in Consumer Confidence Reports) 

Woodstock’s wells were sampled in 2001 for inorganic chemicals (IOC) and volatile organic compounds (VOC). In 
addition, well #7A was sampled for synthetic organic compounds (SOC). IOC analysis indicates that 
concentrations of these compounds are consistent with other sand and gravel aquifers in Illinois. It is important 
to note that the IOC results were below the groundwater quality standards established in 35 Illinois 
Administrative Code Part 620.410. Review of the VOC and SOC data collected for these sampling events did not 
detect any quantifiable levels of organic compounds. 

Susceptibility To Contamination 
(A Summary of this section is required in Consumer Confidence Reports) 

To determine Woodstock's susceptibility to groundwater contamination, the Well Site Survey, published in 1992, 
and the results of the recharge area survey conducted by the students of Woodstock High School, completed in 
1998, were reviewed. During the surveys of Woodstock's source water protection area, Illinois EPA staff recorded 
potential sources, routes, or possible problem sites within the 200 or 400 foot minimum setback zones and 1,000 
foot maximum setback zones and the Woodstock High School students recorded sites within the recharge areas. 
No sites exist within any of the minimum setback zones. Seven sites are located within the maximum setback 
zone around wells #8, #9, and #12. One site is located in the maximum setback zone around wells #7A, #10, 
and #11. Twenty-four sites lie outside the maximum setback zone but within the boundary of the recharge area. 
Six additional sites are located outside the recharge area. Based on the complex geology of the area and the 
number and location of potential sources, the Illinois EPA considers the source water of this facility to be 
susceptible to contamination. This determination is based on a number of criteria including: monitoring conducted 
at the wells, monitoring conducted at the entry point to the distribution system, the available hydrogeologic data 
on the wells, and the land-use activities in the recharge area of the wells. 

Source Water Protection Efforts 
(A Summary of this section is optional in Consumer Confidence Reports) 

The Illinois Environmental Protection Act established minimum protection zones of 200 or 400 feet for 
Woodstock’s active community water supply wells. These minimum protection zones are regulated by the Illinois 
EPA. As authorized by the Illinois Environmental Protection Act, Woodstock enacted a maximum setback zone 
ordinance around all of the active wells. This ordinance which allows county and municipal officials the 
opportunity to provide additional potential source prohibitions up to 1,000 feet from their wells. In addition to the 
setback zones, a recharge area has been delineated. A recharge area is the geographic area surrounding a well or 
well field providing potable water to a community water supply as modeled using computer software to determine 
a five-year time of travel. The boundary of the recharge area has been marked with road signs on the major 
roads. A cross connection control ordinance was adopted and a program designed to implement the ordinance. 
Cross connection protection is crucial to a water system because a cross connection to either the water treatment 
plant (for example, at bulk water loading stations) or in the distribution system may negate all source water 
protection initiatives provided by the supply. 

To further minimize the risk to the City’s water supply, the Illinois EPA recommends that the following activities 
be assessed. First, Woodstock should adopt a wellhead protection plan and a program designed to implement 
that plan. Second, Woodstock should also consider developing a recharge area management program to address 
the regulatory and non-regulatory land use activities within the community wells' recharge area. Specifically, 
these management options should include potential effects from non-point sources related to agricultural land 
uses. Third, contingency planning documents should be developed to ensure the water department and 
emergency response staff are aware of and adequately trained to implement emergency procedures. Contingency 
planning documents are a primary means to ensure that, through emergency preparedness, a water supply will 
minimize their risk of being without safe and adequate water. 
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Appendix C:  Sample Wellhead Protection Delineation Areas 

 
 
 



C-2 

001140 – 11/06 Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 

 



C-3 

Report 3 - Countywide Groundwater Quantity And Quality Protection Plan  001140 – 11/06 

 
 



 

 

APPENDIX D 
 
 

CITY OF MARENGO,  
GROUNDWATER PROTECTION ORDINANCE 

 
 



 

Report 3 - Countywide Groundwater Quantity And Quality Protection Plan  001140 – 11/06 

Appendix D:  City Of Marengo, Groundwater Protection Ordinance 
 
 

CHAPTER 30 
GROUNDWATER PROTECTION 

 
30.01 Title 
30.02 Purpose and Intent 
30.03 Authority and Applicability 
30.04 Extent and Designations 
30.05 Definitions 
30.06 Permits 
30.07 Regulations Which Apply Within the Minimum Setback Zone (Zone 1) of the 

GPPA 
30.08 Regulations Which Apply Within the Maximum Setback Zone (Zone 2) of the 

GPPA 
30.09 Regulations Which Apply Within the Five-Year Capture Zone (Zone 3) of the 

GPPA 
30.10 Unauthorized Releases 
30.11 Penalties 
30.12 Enforcement 
30.13 Notice of Violation 
30.14 Appeals 
30.15 Severability 
30.16 Inconsistent Ordinances Repealed 
30.17 Saving Clause 
 
Exhibit A Best Management Practices for the Construction Industry 
Exhibit B Chemical Substance Management Plan 
Exhibit C Map of Groundwater Protection Planning Area 
 
30.01 TITLE 
 
This Chapter 30 (“Chapter”) shall be known and may be cited and referred to as the 
Groundwater Protection Ordinance for the City. 
 
30.01 PURPOSE AND INTENT 
 

A.  In the interest of securing and promoting the public health, safety and welfare 
to preserve the quality and quantity of groundwater resources in order to assure a safe and 
adequate water supply for the present and future generations, and to protect and preserve 
groundwater resources currently in use and those aquifers having a potential for future use as 
a public water supply, the provisions of this Chapter shall apply to all properties located 
within the Groundwater Protection Planning Area (GPPA). This Chapter establishes 
regulations for activities within the GPPAs for: inspection and monitoring standards for new 
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and existing chemical substance facilities; uniform standards for release reporting; 
emergency response; substance management planning; permit procedures; and enforcement. 
 

B.  It is the intent of this Chapter to provide a method: 
 

1.  To protect the groundwater resources of the City and the surrounding 
area. 

 
2.  To provide a means of regulating management activities within the 

groundwater protection areas. 
 

3.  To protect the City’s drinking water supply within the GPPA from 
potential impacts by facilities that store, handle, treat, use or produce 
substances that pose a hazard to groundwater quality. 

 
4.  To manage activities that store, handle or produce chemical substances 

for the protection of present and future groundwater sources within the 
GPPA. 

 
30.03 AUTHORITY AND APPLICABILITY 
 

A.  This Chapter is passed pursuant to authority conferred upon municipalities by 
the following sections in the Illinois Municipal Code (Chapter 65 of the Illinois Compiled 
Statutes): 5/11-12-4 et seq., 5/11-13-1 et seq., 5/11-60-2 et seq; and, 50 ILCS 805/1 et seq., 
Chapter 451, 415 ILCS  5/1 through 5n.5 and 415 ILCS 30/1 et seq. 
 

B.  The Groundwater Protection Committee (“Committee”) is designated as the 
Groundwater Protection Technical Advisory Committee (“GPTAC”). Committee members 
shall be appointed by the Mayor with the advice and consent of the City Council. Committee 
members shall serve until their successor is appointed. The Mayor may consider appointing 
committee members from the Water and Sewer Department and Building Department of the 
City, the City Council, the Administrator, the Marengo Fire Protection District and other 
professionals as deemed necessary. The purposes and duties of the GPTAC are to: 
 

1.  Administer and implement the provisions of this Chapter and other 
appropriate sections of this Code. 

 
2.  Provide technical support and recommendations to the Water and 

Sewer Department concerning the technical definition and criteria of 
any groundwater protection area as described in Section 30.04 herein. 

 
3.  Advise the Building Department when the GPTAC determines that 

performance standards should be amended. 
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4.  Provide technical support and recommendations to the City Council 
concerning any application made to it. 

 
5.  Advise the Building Department when the GPTAC determined that 

this Chapter 30 or any regulation or rule promulgated pursuant to the 
chapter should be amended. 

 
6.  Hold public meetings on appeals. 

 
C.  It shall be the responsibility of any person owning real property and/or owning 

or operating a business within the City to make a determination of the applicability of this 
Chapter as it pertains to the property and/or business under their ownership or operation, and 
their failure to do so shall not excuse any violations of this Chapter. This obligation shall be 
joint and several. 
 

D.  All facilities within a groundwater protection area must comply with this 
Chapter prior to the issuance of any underlying permits. Existing facilities which are not 
applying for an underlying permit should have come into compliance by May 21, 1999, 
which was one year from the effective date the ordinance establishing these provisions was 
passed. 
 

E.  The following are exempt from the permit requirements of this Chapter: 
 
1.  De Minimus Usage of Chemical Substances.  Facilities that use, store 

or handle chemical substances in 250-pound aggregate quantities or 
less, or if in liquid form, 30 gallons or less aggregate quantities during 
any calendar year. 

 
2.  Single family residences provided that no home business is operated 

on the premises. 
 

F.  The following are exempt from this Chapter: 
 

1.  Department of Transportation licensed fuel tanks and fluid reservoirs 
attached to a private or commercial motor vehicle and used directly in 
the operation of that vehicle. 

 
2.  The activities of construction, repairing or maintaining any facility or 

improvement on lands within Zones 1, 2 or 3, provided that all 
contractors, subcontractor, laborers, material men and their employees 
when using, handling, storing or producing chemical substances in 
Zones 1, 2 or 3 use those applicable Best Management Practices set 
forth in Exhibit A, attached hereto and incorporated herein. 
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3.  Activities specifically regulated under 35 Ill.Adm. Code 601.615, 616 
and 617 (regulations for existing and new activities within setback 
zones and regulated recharge areas); 8 Ill.Adm. Code 255 and 256 
(regulations for secondary containment for agricultural pesticide and 
fertilizer facilities); and 8 Ill.Adm. Code 257 (cooperative groundwater 
protection program for agricultural chemical facilities within 
appropriate setback zones). 

 
4.  If the owner of a new potential primary source, new potential 

secondary source or new potential route is granted an exception by the 
City Council (other than land filling or land treating) pursuant to the 
Act, such owner shall not be subject to this Chapter to the same extent 
that such owner is not subject to the Act. 

 
5.  If the owner of a new potential primary source, new potential 

secondary source or new potential route is issued a Certificate of 
Minimal Hazard by the Agency  pursuant to the Act, such owner shall 
not be subject to this ordinance to the same extent that such owner is 
not subject to the Act. 

 
G.  Any action by the Agency or City Council referred to in this Chapter 30.03 

shall not be final and binding on the City under this ordinance until the City has received 
notice of such proposed action and has had reasonable opportunity to present evidence 
concerning its interest. 
 
30.04 EXTENT AND DESIGNATIONS 

 
A.  The provisions of this Chapter shall apply to all properties located within the 

Minimum Setback Zone (Zone 1) established under Section 14.2 of the Environmental 
Protection Act (415 ILCS 5/14.2), City of Marengo Ordinances number 90-5-1 and 96-2-5 
and this Chapter, the Maximum Setback Zone (Zone 2) established under Section 14.3 of the 
Environmental Protection Act (415 ILCS 5/14.3), City of Marengo Ordinances number 90-5-
1 and 96-2-5 and this Chapter, the 5-year recharge zone (Zone 3) which is hereby established 
as all real property parcels located wholly or partially within the limits of the recharge area 
drawn on the official map entitled City of Marengo Groundwater Protection Planning Map 
(Exhibit C) which was compiled pursuant to Section 17.1 of the Environmental Protection 
Act (415 ILCS 5/17.1) and is hereby adopted by reference as part of this Chapter as if the 
maps were fully described herein, and such other areas as the City may hereafter establish as 
Minimum and Maximum Setback Zones and/or Wellhead Protection Areas pursuant to these 
authorities. 
 

B.  In determining the location of properties within the zones depicted on the 
map(s), the following rules shall apply: 
 

1.  Properties located wholly within one zone reflected on the applicable 
map(s), shall be governed by the restrictions applicable to that Zone. 
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2.  Properties having parts lying within more than one zone reflected on 
the applicable map(s) shall be governed by the restrictions applicable 
to the zone in which each part of the property is located. 

 
3.  Where a travel-time contour which delineates the boundary between 

two zones passes through a building, the entire building shall be 
considered to be in that zone which is most restrictive as of the 
adoption date of this Chapter. 

 
30.05 DEFINITIONS 
 
Except as stated in this Chapter, and unless a different meaning of a word or term is clear 
from the context, the definition of words or terms in this Chapter shall be the same as those 
used in the Illinois Environmental Protection Act and the Illinois Groundwater Protection Act 
(415 ILCS 5/14 et seq.), as amended from time to time. In addition to the definitions found in 
Appendix A, terms used in this Chapter, whether capitalized or not, have the following 
meaning: 
 
Act: the Illinois Environmental Protection Act (415 ILCS 5/1 et seq.). 
 
Agency:  the Illinois Environmental Protection Agency. 
 
Aquifer: saturated (with groundwater) soils and geologic materials which are sufficiently 
permeable to readily yield economically useful quantities of water to readily yield 
economically useful quantities of water to wells, springs or streams under ordinary hydraulic 
gradients. 
 
Board: The Illinois Pollution Control Board. 
 
Containment Device: A device that is designed to contain an unauthorized release, retain it 
for cleanup, and prevent released materials from penetrating into the ground. 
 
Chemical Substance: Any “Extremely Hazardous Substance” listed in Appendix A of 40 
C.F.R. Part 355, “Any Hazardous Substance” listed in 40 C.F.R. Section 302.4, and any 
petroleum including crude oil or any fraction thereof. 
 
Chemical Substance Source of Groundwater Contamination: A unit at a facility or site 
that stores or accumulates more than 250 pounds aggregate quantities or less, or if in liquid 
form 30 gallons or less aggregate quantities during any calendar year.  
 
Facility: The building and all real property contiguous thereto, and the equipment at a single 
location used for the conduct of business (430 ILCS 45/3). 
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Groundwater: Underground water which occurs within the saturated zone and geologic 
materials where the fluid pressure in the pore space is equal to or greater than atmospheric 
pressure. 
 
Groundwater Protection Planning Area: (GPPA) The portion of an aquifer within the five-
year capture zone of a well or well field. 
 
Groundwater Protection Permit: An authorization by the City for a person to store, handle, 
use or produce a chemical substance sources within a GPPA. A Groundwater Protection 
Permit can include either a Development, Operating or Closure Permit pursuant to this 
Chapter. 
 
Groundwater Protection Technical Advisory Committee: (GPTAC) A committee 
appointed by the Mayor which reviews materials to determine compliance with this Chapter. 
Committee members may include representatives from the Water Department, Wastewater 
Department, Building and Zoning Department, Marengo Fire Protection District, City 
Council members, City Administrator and/or other professionals as deemed necessary. 
 
Groundwater Protection Overlay Zones: Zones of the GPPA designated to provide 
differential levels of protection. Each GPPA is subdivided into three Groundwater Protection 
Overlay Zones as described below and as illustrated in the attached exhibits. 
 
1.  Zone 1: Minimum Setback Zone, the geographic area located between a well or a 

well field providing potable water supply and a radial area of 400 feet (as shown in 
Exhibit C) or within 200 feet of a non-community or private potable water supply 
well. 

 
2.  Zone 2: Maximum Setback Zone, the geographic area located between a well or a 

well field providing potable water to a community water supply and a regular or 
irregularly shaped area not to exceed 1,000 feet from the wellhead, but excluding the 
minimum setback zone. 

 
3.  Zone 3: Five-Year Capture Zone, the geographic area located between a well or a 

well field providing potable water to a community water supply and the delineated 
five-year zone of capture, but excluding Zones 1 and 2. 

 
New Chemical Substance Source of Groundwater Contamination: Means: 
 
1.  A Chemical Substance Source which is not in existence or for which construction has 

not commenced at its location as of the effective date of this regulation. 
 
2.  A Chemical Substance Source which expands laterally beyond the currently permitted 

boundary or, if the chemical substance source is not permitted, the boundary in 
existence as of the effective date of this Chapter (February 22, 2001). 
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3.  A Chemical Substance Source which is part of a facility that undergoes major 
reconstruction. Such reconstruction shall be deemed to have taken place where the 
fixed capital cost of the new components, constructed within a two- year period, 
exceed 50 percent of the fixed capital cost of a comparable entirely new facility. 

 
New Potential Primary Source: Means: 
 
1.  A potential primary source which is not in existence or for which construction has not 

commenced at its location, on the effective date of passage of this Chapter (February 
22, 2001); or 

 
2.  A potential primary source which expands laterally beyond the currently permitted 

boundary, or if the primary source is not permitted, the boundary, or if the primary 
source is not permitted, the boundary in existence; or 

 
3.  A potential primary source which is part of a facility that undergoes major 

reconstruction. Such reconstruction shall be deemed to have taken place where the 
fixed capital cost of the new components constructed within a two-year period exceed 
percent of the fixed capital cost of a comparable entirely new facility. Construction 
shall be deemed commenced when all necessary federal, state and local approvals 
have been obtained, and work at the site has been initiated and proceeds in a 
reasonably continuous manner to completion. 

 
New Potential Route:  Means: 
 
1.  A potential which is not in existence or for which construction has not commenced at 

its location; or 
 
2.  A potential route which expands laterally beyond the currently permitted boundary or, 

if the potential route is not permitted, the boundary in existence. Construction shall be 
deemed commenced when all necessary federal, state, and local proceeds in a 
reasonably continuous manner to completion. 

 
New Potential Secondary Source:  Means: 
 
1.  A potential secondary source which is not in existence or for which construction has 

not commenced at its location; or 
 
2.  A potential secondary source which expands laterally beyond the currently permitted 

boundary of, if the secondary source is not permitted, the boundary in existence, other 
than an expansion for handling of livestock waste or for treating domestic waste 
waters; or 
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3.  A potential secondary source which is a part of a facility that undergoes major 
reconstruction. Such reconstruction shall be deemed to have taken place where the 
fixed capital cost of the new components constructed within a two- year period 
exceed 50 percent of the fixed capital cost of a comparable entirely new facility. 
Construction shall be deemed commenced when all necessary federal, state, and local 
approval have been obtained, and work at the site has been initiated and proceeds in a 
reasonably continuous manner to completion. 

 
Operator: Any person who in control of, or having responsibility for daily operation of a 
facility. 
 
Owner: Any person who owns a site, facility or unit, or part of a site, facility or unit, or who 
owns the land on which the site, facility or unit is located. 
 
Person: Any person, individual, public or private corporation, firm, association, joint 
venture, trust, partnership, municipality, governmental agency, political subdivision, public 
officer, owner, lessee, tenant or any other entity whatsoever or any combination of such, 
jointly or severally. 
 
Potable Water: Water that is satisfactory for drinking, culinary and domestic purposes 
meeting currently accepted water supply practices and principals. 
 
Potential Primary Source: Any unit at a facility or site not currently subject to a removal or 
remedial action which: 
 
1.  Is utilized for the treatment, storage or disposal of any hazardous or special waste not 

generated at the site; or 
 
2.  Is utilized for the disposal of municipal waste not generated at the site, other than 

landscape waste and construction and demolition debris; or  
 
3.  Is utilized for the land filling, land treating, surface impounding or piling of any 

hazardous or special waste that is generated on the site or at other sites owned, 
controlled or operated by the same person; or 

 
4.  Stores or accumulates at any time more than 75,000 pounds above ground, or more 

than 7,500 pounds below ground of any hazardous substances. 
 
Potential Route: Abandoned and improperly plugged wells of all kinds, drainage wells, all 
injection wells, including closed loop heat pump wells, and any excavation for the discovery, 
development or production of stone, sand or gravel. 
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Potential Secondary Source: Any unit at a facility or a site not currently subject to a 
removal or remedial action, other than a potential primary source which: 
 
1.  Is utilized for the land filling, land treating or surface impounding of waste that is 

generated on the site or at other sites owned, controlled or operated by the same 
person, other than livestock and landscape waste, and construction and demolition 
debris; or 

 
2.  Stores or accumulates at any time more than 25,000 pounds but not more than 75,000 

pounds above ground or more than 2,500 pounds but not more than 7,500 pounds 
below ground of any hazardous substances; or 

3.  Stores or accumulates at any time more than 25,000 gallons above ground, or more 
than 500 gallons below ground of petroleum including crude oil or any fraction 
thereof which is not otherwise specifically listed or designated as a hazardous 
substance; or 

 
4.  Stores or accumulates pesticides, fertilizers or road oils for purposes of commercial 

application, or for distribution to retail sales outlets; or 
 
5.  Stores or accumulates at any one time more than 50,000 pounds of any deicing agent; 

or 
 
6.  Is utilized for handling livestock waste or for treating domestic waste waters other 

than private sewage disposal systems as defined in the Private Sewage Disposal 
Licensing Act. (225 ILCS 225/1 et seq.) 

 
Recharge Area: The area through which precipitation and surface water can enter an aquifer. 
 
Saturated Zone: The zone in which the voids in the rock or soil are filled with water at a 
pressure greater than atmospheric pressure. 
 
Setback Zone: A geographic area designated pursuant to the Act and this Chapter containing 
a potable water supply well or a potential source or potential route having a continuous 
boundary, and within which certain prohibitions or regulations are applicable in order to 
protect groundwater. 
 
Site: Any location, place, tract of land or facilities, including but not limited to buildings and 
improvements used for purposes subject to regulations or control by the Act or regulations 
thereunder. 
 
Unauthorized Release: Any spilling leaking, emitting, discharging, escaping, leaching or 
disposing of a chemical substance sources in a quantity greater than one gallon from a 
facility into a containment device into the air, into groundwater, surface water, surface soils 
or subsurface soils. Unauthorized release does not include intentional withdrawals of 
chemical substances for the purposes of legitimate sale, use or disposal and discharges 
permitted under federal, state or local law. 



D-10 

001140 – 11/06 Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 

Underlying Permit: This includes the building permits, septic permits, erosion, sediment 
and storm water control permits, entry access permit and well permits required by the City. 
 
Unit: Any device, mechanism, equipment or area (exclusive of land utilized only for 
agricultural production). 
 
Well: Any excavation that is drilled, cored, bored, driven, dug, fitted or otherwise 
constructed when the intended use of such excavation is for the location, diversion, artificial 
recharge or acquisition of groundwater. 
 
Well Field: An area which contains one or more wells for obtaining a potable water supply.  
 
30.06 PERMITS 
 

A.  GENERAL CONDITIONS 
 

1.  No person, persons, corporation or other legal entities shall install or 
operate a facility in a GPPA without first obtaining a Groundwater 
Protection Permit from the City. 

 
2.  The review for all permits shall be on the types of substances that will 

be stored, handled, treated, used or produced and the potential for 
these substances to degrade groundwater quality. 

 
3.  For new facilities, all permits required pursuant to this Chapter must 

be issued prior to or concurrent with the issuance of permits for 
construction activities or underlying permits. 

 
4.  Existing facilities shall submit an application for a permit within one 

year of the passage of this Chapter or within one year of the facility’s 
being included in a GPPA. The application must include a proposed 
schedule of compliance. 

 
5.  The City shall not issue permits for a facility unless adequate plans, 

specifications, test data, and/or other appropriate information has been 
submitted by the owner and/or operator showing that the proposed 
design and construction of the facility does not impact the long term, 
short term or cumulative quality of the aquifer. 

 
6.  The facility owner shall apply to the City for permit renewal at least 90 

days prior to the expiration of the permit. 
 

7.  If an inspection of the facility reveals noncompliance, then the City 
must verify by a follow-up inspection that all required corrections have 
been implemented before renewing the permit. 
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8.  For new activities located in Zone 1, Zone 2, or Zone 3 and regulated 
by the above requirements, the applicant for a Site Plan Review has 
the burden of proof that the proposed activity will not adversely affect 
groundwater. All applications shall be prepared and considered 
pursuant to the City’s existing Site Plan Review Ordinance and shall 
include written information and plan (map) information. In addition, 
certain management activities may require Site Plan Reviews with 
additional information as required by this Chapter, the GPTAC, and/or 
the City Council. 

 
B. DEVELOPMENT PERMITS 

 
1.  The application for Development Permits pursuant to this Chapter 

shall be made on a form provided by the City and shall be 
accompanied by a fee of $200. The extension application fee shall be 
$25. 

 
2.  Applications for Development Permits shall be submitted at least 90 

days before the expected start of construction. 
 

3.  Development Permits expire one year from the date of issuance unless 
construction has started, the owner/operator of the facility or their 
authorized agent shall request an extension of Development Permit. If 
the construction period is expected to exceed one year, a request for 
extension shall be filed with the City at least 90 days prior to the 
permit expiration date. 

 
4.  The Development Permit application shall include in addition to the 

other requirements set forth in the Zoning Regulations and Subdivision 
and Other Land Use Regulations, the following information: 

 
a.  Name(s), addresses, and phone number(s) of all owner(s) 

and/or operators of the property and/or facility. If occupant is 
not owner, copies of all leases pertaining to the facility must be 
provided. 

 
b.  Property address, legal description and permanent 

identification (PIN) number for the facility. 
 

c.  Description of proposed use, type of use or activity, 
commercial (trades and services), industrial (manufacturing 
and processing), product produced and Standard Industrial 
Code (S.I.C.) if applicable. 
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d.  A description of the containment devices designed to comply 
with the requirements of this Chapter and the procedures for 
inspection and maintenance of containment devices. 

 
e.  A copy of engineering plans prepared by an Illinois registered 

professional engineer showing the following: 
 

I.  Location of all public water supply wells within 1,000 
feet of the development. 

 
II.  Location of all private drinking water supply wells, 

streams and other watercourses tributary to any Class A 
stream within 1,000 feet of the development. 

 
III.  The location of the facility and its property boundaries 

and the location(s), size(s), and length(s) of all existing 
structures including buildings, above and underground 
utilities. 

 
IV.  A map, at scale no greater than 1 inch = 200 feet 

indicating geographic North and the location of the 
property and all proposed improvements thereon and 
their geographic relationship by the depiction of the 
City’s corporate boundaries and the Groundwater 
Protection Planning Areas. 

 
V.  A site plan and building floor plan showing hazardous 

materials loading, storage, handling and process areas, 
floor drains, process vents, sewage disposal, and waste 
storage or disposal areas; including the location where 
substances regulated by this Chapter are stored, 
handled, treated, used, or produced, and the locations of 
each containment device. 

 
C. OPERATING PERMITS 

 
1.  The Operation Permit application shall be filed with the City when 

construction is complete. An Operating Permit is required for all 
projects which require a Development Permit. The approved Operating 
Permit shall be obtained before the project is placed in service or any 
chemical substances are permitted to be delivered to, or generated on 
the site. 

 
2.  The application for Operating Permits pursuant to this Chapter shall be 

made on a form provided by the City and shall be accompanied by 
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such other documents, certifications and other materials as the 
Building and Zoning Department shall require, and a fee of $50. An 
Operating Permit issued by the City shall be effective for five years. 
The City shall not issue a permit to operate a facility until the City has 
determined that the facility complies with the provisions of these 
regulations. The annual Operating Permit re-certification fee shall be 
$25 and shall accompany the annual certification statement. 

 
3.  The application for Operating Permits shall be submitted at least 15 

days before putting the facility in operation. 
 

4.  The Operating Permit application shall include: 
 
a.  A report certified by an Illinois register profession engineer 

which will demonstrate that the Development Permit 
requirements and conditions have been met in all respects. 

 
b.  The owner and/or operator certification that a Chemical 

Substance Management Plan is available upon inspection. 
(Contents of a Chemical Substance Management Plan may be 
found in Exhibit B of this Chapter). 

 
5.  Operating Permits may be transferred to a new facility owner/operator 

if the new facility owner/operator does not change any conditions of 
the permit, if the transfer is registered with the City within 30 days of 
the change in ownership, and any necessary modifications are made to 
the information in the initial permit application due to the change in 
ownership. 

 
6.  Within 30 days of receiving an inspection report with permit 

deficiencies for the City, the Operating Permit holder shall file with 
the City a plan and time schedule to implement any required 
modifications to the facility or to the monitoring plan needed to 
achieve compliance with the intent of this Chapter of the permit 
conditions. This plan and time schedule shall also implement all of the 
recommendations set out by the City. 

 
D. CLOSURE PERMITS 

 
1.  No person shall close or cause to be closed a facility regulated 

pursuant to this Chapter without first obtaining a Closure Permit from 
the City. The City shall not issue a permit to temporarily or 
permanently close a facility unless adequate plans and specifications 
and other appropriate information have been submitted by the 
applicant showing that the proposed closure meets the intent and 
provisions of this Chapter. 
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2.  The application for a Closure Permit shall be submitted at least 90 
days before closure. 

 
3.  The application for a Closure Permit pursuant to this Chapter shall be 

made on a form provided by the City and shall be accompanied by a 
fee of $200. 

 
4.  Closure Permits shall be required for all facilities that cease to store, 

handle, treat, use, or produce chemical substances for a period of more 
than 365 days or when the owner has no intent withing the next year to 
store, handle, treat, use, or produce chemical substances. During the 
period of time between cessation of chemical substance storage, 
handling, treatment, use, or production, and actual completion of 
facility closure, the applicable containment and monitoring 
requirements of this Chapter shall continue to apply. 

 
5.  Prior to closure, the facility owner shall submit to the City a plan 

describing how the owner intends to comply with closure 
requirements. Owners proposing to close a facility shall comply with 
the following requirements:  
 
Chemical substances shall be removed from the facility, including 
residential liquids, solids, or sludges to levels specified in the approved 
closure plan. Any residues generated from the closure activities shall 
be disposed of in compliance with the Act. 

 
6.  The owner of a facility being closed shall demonstrate to the 

satisfaction of City that closure has been completed in accordance with 
the approved plan submitted pursuant to Section 30.06-D4 herein. 

 
7.  Facility closure will be accepted as complete by the City upon 

implementation of the Closure Permit conditions and compliance with 
all provisions of this Chapter. 

 
D. SPECIAL PROVISIONS FOR ALL PERMITS 

 
1.  Right of Inspection: The permitee shall allow any agent duly 

authorized by the City upon presentation of credentials, and in 
accordance with the constitutional limitations to: 

 
a.  Enter at reasonable times, the permitee’s premises where the 

permitted facility is located or where any activity is to be 
conducted pursuant to a permit. 
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b.  Have access to and copy at reasonable times any records 
required to be kept under the terms and conditions of permit. 

 
c.  Inspect at reasonable times including during any hours of 

operation: 
 

I.  Equipment constructed or operated under the permit. 
 

II.  Equipment or monitoring methodology. 
 

III.  Equipment required to be kept, used, operated, 
calibrated and maintained under the permit  

 
2.  Permit Limitations: All permits issued under this Chapter shall not be 

valid until applications for all other permits required at this facility 
have been made and received. 

 
3.  Revisions and Alterations: Any proposed deviation from plans and 

specifications previous approved by the City shall require approval by 
the City before such changes are made. Examples of changes are those 
which affect the location, capacity, hydraulic conditions, operating 
units or functioning of containment or monitoring devices. 

 
F. PERMIT APPLICATIONS AND REVIEW PROCESS 

 
1.  Filing of applications and final action by the City. 

 
a.  The filing date is the date when the City receives the 

application. 
 
b.  The City shall take final action by granting or denying 

development, closure, or renewal permits within 90 days of the 
filing of the application. The City shall take final action by 
granting or denying operating permits within 15 days of filing 
the application. Applicants may waive the time limitations by 
advising the City in writing. 

 
2.  Permit Application Review. 

 
a.  The City shall complete a preliminary review of the permit 

application for compliance with the applicable permit 
requirements. If information required by the applicable permit 
requirements is not provided, the City will request it. If the 
requested information is not received, the permit will be 
denied. 
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b.  In the consideration of any permit review, the Building and 
Zoning Department will consult with the Groundwater 
Protection Technical Advisory Committee. Such a meeting will 
be a public meeting and the permit applicant may be present to 
present any information which may assist the GPTAC in 
rendering a recommendation to the City. 

 
3.  Standards for Issuance: The City shall issue a permit if the applicable 

requirements of Chapter have been met. 
 
30.07 REGULATIONS WHICH APPLY WITHIN THE MINIMUM 

SETBACK ZONE (ZONE 1) OF THE GPPA 
 

A. PROHIBITED USES AND ACTIVITIES 
 

1.  Except as provided in Section 30.06, no person shall place a new 
potential primary source, new potential secondary source or new 
potential route within the minimum setback zone(s) of any existing or 
permitted community water supply well in the City. 

 
2.  Except as provided in Section 30.06, no person shall alter or change an 

existing potential primary source, potential secondary source or 
potential route where the alteration or change would result in a 
potential source or route that would be prohibited under this Chapter if 
it were a new potential source or route within the minimum setback 
zones. 

 
B. REVIEW AND APPROVAL OF PROPOSED ACTIVITIES 

 
1.  All proposals for new chemical substance sources within the minimum 

setback zone (Zone 1) must be reviewed by the City for compliance 
with this Chapter, including the issuance of a Groundwater Protection 
Permit pursuant to this Chapter prior to issuance of any underlying 
permit. 

 
2.  No Groundwater Protection Permit shall be issued unless a finding is 

made by the City that the proposal will not impact the long term, short 
term or cumulative quality of aquifer. The find shall be based on the 
present or past land use activities conducted at the chemical substance 
source, chemical substances stored, handled, treated, used or produced 
and the potential for the activities or chemical substances to degrade 
groundwater quality. 
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30.08 REGULATIONS WHICH APPLY WITHIN THE MAXIMUM 
SETBACK ZONE (ZONE 2) OF THE GPPA 

 
A. PROHIBITED USES AND ACTIVITIES  

 
1.  Except as provided in Section 30.06, no person shall place a new 

potential primary source within the maximum setback zone(s) of any 
existing or permitted community water supply well in the City. 

 
2.  Except as provided in Section 30.06, no person shall alter or change an 

existing potential primary source where the alteration or change would 
result in a potential source or route that would be prohibited under this 
Chapter if it were a new potential source or route within the maximum 
setback zones. 

 
B. REVIEW AND APPROVAL OF PROPOSED ACTIVITIES 

 
1.  All proposals for new chemical substance sources which use, store, 

handle, treat or produce a chemical substance within the maximum 
setback zone (Zone 2) must be reviewed by the City for compliance 
with this Chapter, including obtaining a Groundwater Protection 
Permit pursuant to this Chapter prior to issuance of any underlying 
permit. 

 
2.  No Groundwater Protection Permit shall be issued unless a finding is 

made by the City that the proposal will not impact the long term, short 
term or cumulative quality of the aquifer. The finding shall be based 
on the present or past land use activities conducted at the facility, 
chemical substances stored, handled, treated, used or produced, and 
the potential for the activities or chemical substances to degrade 
groundwater quality. 

 
30.09 REGULATION WHICH APPLY WITHIN THE FIVE-YEAR 

CAPTURE ZONE (ZONE 3) OF THE GPPA 
 

A. All proposals for new chemical substance sources within the 5-year capture 
zone (Zone 3) must be reviewed by the City for compliance with this Chapter, including 
obtaining a Groundwater Protection Permit pursuant to this Chapter prior to issuance of any 
underlying permit. 
 

B. No Groundwater Protection Permit shall be issued unless a finding is made by 
the City that the proposal will not impact the long term, short term or cumulative quality of 
the aquifer. The finding shall be based on the present or past land use activities conducted at 
the chemical substance source, chemical substances stored, handled, treated, used or 
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produced, and the potential for the activities or chemical substances to degrade groundwater 
quality. 
 
30.10 UNAUTHORIZED RELEASES 

 
A. GENERAL PROVISIONS. Any unplanned release is unauthorized and must 

be either reported to the Marengo Fire Protection District or recorded in the owner’s 
inspection and maintenance log according to the provisions of this Section 30.10. An 
unauthorized release is an “unauthorized release requiring recording” if the release is 
completely captured by the containment device. If the containment device fails to contain the 
entire release, the release is an “unauthorized release requiring reporting.” Reporting a 
release to the Marengo Fire Protection District does not exempt or preempt any other 
reporting requirements under federal, state or local laws. 
 

B. UNAUTHORIZED RELEASES REQUIRING RECORDING. Unauthorized 
releases requiring recording shall be reported in the facility’s operating report. 
 

C. UNAUTHORIZED RELEASES REQUIRING REPORTING 
 

1.  Unauthorized releases requiring reporting shall be verbally reported to 
the Marengo Fire Protection District immediately. 

 
2.  A written report shall be submitted promptly thereafter containing the 

following information that is known at the time of filing the report: 
 

a.  List of type, quantity and concentration of chemical 
substance(s) released. 

 
b.  The results of all investigations completed at that time to 

determine the extent of soil or groundwater or surface water 
contamination because of the release. 

 
c.  Method of cleanup implemented to date, proposed cleanup 

actions and approximate cost of actions taken to date. 
 

d.  Method and location of disposal of the released chemical 
substance sources and any contaminated soils, groundwater or 
surface water. 

 
e.  Proposed method of repair or replacement of the containment 

device. 
 

f.  Chemical substance source owner’s name and telephone 
numbers. 
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3.  Until cleanup is complete, the owner shall submit reports containing 
the reporting required by Section 30.10-C herein to the City, every 
month or at a more frequent interval specified by the inspector. 

 
4.  The City shall either find that the containment standards of this 

Chapter can continue to be achieved or shall recommend the 
revocation of the permit until appropriate modifications are made to 
allow compliance with the standards. 

 
5.  The chemical substance source owner and/or operator jointly and 

severally shall be responsible for any costs incurred by the City or its 
authorized agents in the conduct of such remedial actions, including 
but not limited to all consultant, engineering and attorney fees. 

 
30.11 PENALTIES 
 

A. A violation of any of the provisions of this Chapter shall constitute a 
misdemeanor and a nuisance. It shall be a separate offense for each and every day or portion 
thereof during which any violation of any of the provisions of this Chapter is committed, 
continued or permitted. 

 
B. Any owner or operator who violates any provisions of this Chapter shall be 

subject, upon conviction in court, to a fine not to exceed $500 per day, per chemical 
substance source. 

 
C. In addition to any fines and penalties set forth above, the owner or operator 

shall reimburse the City for all reasonable costs incurred as a result of responding to, 
containing, cleaning up or monitoring the cleaning up and disposal of any spilled or leaked 
chemical substance sources including but not limited to consultant, engineering and legal 
fees. 
 
30.12 ENFORCEMENT 
 

A. The City shall be the administering agency and shall have the power and 
authority to administer and enforce the provisions of this Chapter. The City shall have the 
right to conduct inspections of chemical substance sources at reasonable times to determine 
compliance with this Chapter. 
 

B. The City may revoke any permit issued pursuant to this Chapter after notice to 
the permitee and after affording the permitee an opportunity to meet either in person or by 
telephone if it finds that the permit holder:  
 

1.  Has failed or refused to comply with any provision of this Chapter. 
 

2.  Has submitted false or inaccurate information in a permit application. 
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3.  Has refused lawful inspection. 
 

4.  Has an unauthorized release and the Groundwater Protection Technical 
Advisory Committee finds that the containment standards of this 
Chapter cannot continue to be achieved. 

 
30.13 NOTICE OF VIOLATION 
 

Whenever it is determined that there is a violation of this Chapter, the notice of  
violation issued shall: 
 

1.  Be in writing and delivered to the owner or operator by certified/registered 
mail. 

 
2.  Be dated and signed by the authorized City agent making the inspection. 

 
3.  Specify the violation or violations. 

 
4.  Specify the length of time to correct the violation after receiving the notice of 

violation. 
 
30.14 APPEALS 
 

A. Any decision made by the  Building and Zoning Department pursuant to this 
Chapter may be appealed to the Groundwater Protection Technical Advisory Committee. The 
appeal should be filed in writing with the City within 15 days after the receipt of a decision in 
writing from the Building and Zoning Department. A hearing with the GPTAC will be held 
within 60 days of submission of the appeal or petition. 

 
B. Any decision made by the GTPAC pursuant to this Chapter may be appealed 

to the City Council. Appeals to the City Council take place by filing an appeal in writing with 
the City within 15 days after receipt of a decision in writing by the GTPAC. A hearing with 
the Marengo City Council will be held within 60 days of submission of the appeal or petition. 
 
30.15 SEVERABILITY 
 

If any section, subsection, subdivision, paragraph, sentence, clause or phrase in this 
Chapter, or any part thereof, or application thereof to any person is for any reason held to be 
unconstitutional or invalid or ineffective by any court of competent jurisdiction. Such a 
decision shall not affect the validity of effectiveness of the remaining portions of this Chapter 
or any part thereof. It is hereby declared to be the legislative intent of the City Council that 
this Chapter would have been adopted had such unconstitutional or invalid provision, clause, 
sentence, paragraph, section or part thereof not then been included. 
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30.16 INCONSISTENT ORDINANCES REPEALED 
 
All other ordinances, or parts of ordinances, in conflict herewith are repealed. 
 
30.17 SAVING CLAUSE 
 
Nothing in this Chapter hereby adopted shall be construed to affect any suit or proceeding 
pending in any court, or any rights acquired, or liability incurred, or any suit or proceeding 
pending in any court, or any rights acquired, or liability incurred, or any cause or causes of 
action acquired or existing, under any act or ordinance hereby repealed as cited in this 
Chapter. 
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EXHIBIT A 
BEST MANAGEMENT PRACTICES FOR THE CONSTRUCTION INDUSTRY 

 
1.  The general contractor, or if none the property owner, shall be responsible for 

assuring that each contractor or subcontractor evaluates each site before construction 
is initiated to determine if any site conditions may pose particular problems for the 
handling of any chemical substances. For instance, handling chemical substance(s) in 
the proximity of a Groundwater Protection Overlay Zone or water bodies may be 
improper. 

 
2.  If any chemical substances are stored on the construction site during the construction 

process, they shall be stored in a location and manner which will minimize any 
possible risk of release to the environment. Any storage of 55 gallons (208 liters), or 
440 pounds (200 kilograms), or more containing chemical substances shall have 
constructed below it an impervious containment system constructed of materials of 
sufficient thickness, density and composition that will prevent the discharge to the 
land, groundwater or surface water of any pollutant which may emanate from said 
storage container or containers. Each containment system shall be able to contain 110 
percent of the contents of all storage containers above the containment system. 

 
3.  Each contractor shall familiarize him/herself with the manufacturer’s safety data sheet 

supplied with each material containing a chemical substance sources and shall be 
familiar with procedures required to contain and clean up any releases of the chemical 
substance. Any tools or equipment necessary to accomplish same shall be available in 
case of a release. 

 
4.  Upon completion of construction, all unused and waste chemical substances and 

containment systems shall be removed from the construction site by the responsible 
contractor, and shall be disposed of in a proper manner as prescribed by law. 
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EXHIBIT B 
CHEMICAL SUBSTANCE MANAGEMENT PLAN 

 
A Chemical Substance Management Plan shall be required as a condition of each Operating 
Permit. If a Spill Prevention Control Plan (SPCC), Best Practices Management Plan or 
similar contingency plan has been prepared in accordance with Illinois or United States 
Environmental Protection Agency requirements; a Chemical Substance Management Plan 
(CSMP) is not required as long as all of the chemical substances and requirements of a 
CSMP are included in the spill prevention control plan. The Chemical Substance 
Management Plan shall include: 
 
1.  The names and volumes of all chemical substances which are to be stored, handled, 

treated, used or produced at the facility being permitted quantities greater than the 
minimum amounts specified by this Chapter 30. 

 
2.  Location of adjacent (within 400 feet of the property line) public or private drinking 

water supply wells. 
 
3.  A brief description of the manner in which the on site chemical substances are stored 

and used. 
 
4.  A potential release assessment and the response procedures to be followed at the 

chemical substance source for notifying the local emergency response agencies. 
 
5.  Any management measures that are employed to reduce the potential for releases. 
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Appendix E:  Village of Lake in the Hills, Groundwater Protection Ordinance 
 
 
 
 
 
 

 
 

 
 
 
 

VILLAGE OF LAKE IN THE HILLS 
 
 
 

ORDINANCE NO.    
 

AN ORDINANCE OF THE VILLAGE OF LAKE IN THE HILLS, ILLINOIS 
KNOWN AS THE GROUNDWATER PROTECTION ORDINANCE 

 
 
 

Passed By The Board of Trustees, 
The Village of Lake In The Hills 

The    Day Of    , 2004 
 
 

PUBLISHED BY AUTHORITY OF THE VILLAGE OF LAKE IN 
THE HILLS BOARD OF TRUSTEES, McHENRY COUNTY, ILLINOIS 

THIS    DAY OF    , 2004 
 
 
 

EFFECTIVE     , 2004 
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ORDINANCE NO.    
 

AN ORDINANCE OF THE VILLAGE OF LAKE IN THE HILLS, ILLINOIS 
KNOWN AS THE GROUNDWATER PROTECTION ORDINANCE 

 
 

WHEREAS, the continued availability of a natural, uncontaminated supply of water 

is an important and vital resource benefiting the residents of the Village of Lake In The Hills; 

and 

WHEREAS, it is in the best interest of the present and future residents of the Village 

of Lake In The Hills both economically and in regard to health that steps be taken to reduce 

the risk of contamination to the water supply; and 

WHEREAS, restricting the number of future potential sources of contamination to 

the water supply of The Village of Lake In The Hills pursuant to the guidelines established 

by the Illinois Groundwater Protection Act is a reasonable means by which to attempt to 

provide for a continued unpolluted source of water for the residents of the Village of Lake In 

The Hills; and 

NOW, THEREFORE, BE IT ORDAINED by the Board of Trustees, the Village of 

Lake In The Hills, County of McHenry, State of Illinois: 
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VILLAGE OF LAKE IN THE HILLS 
GROUNDWATER PROTECTION AREA 

ORDINANCE 
 

SECTION 
 
1. Purpose and Intent 
2. Definitions 
3. Establishment of Setback Zones 
4. Applicability 
5. Prohibited Uses and Activities 
6. Waivers, Exceptions and Certification of Minimal Hazards 
7. Exclusions 
8. Operating Permits and Permit Conditions 
9. Groundwater Protection Overlay Zones 
10. Regulations Which Apply Within the Minimum Setback Zone (Zone A) of the 

GWPA 
11. Regulations Which Apply Within the Maximum Setback Zone (Zone B) of 

the GWPA 
12. Regulations Which Apply Within the 5-Year Capture Zone (Zone C) of the 

GWPA 
13. Unauthorized Releases 
14. Closure Permits and Permit Conditions 
15. Penalties 
16. Enforcement 
17. Notice of Violations 
18. Appeals 
19. Severability 
20. Inconsistent Ordinances Repealed 
21. Saving Clause 
 
EXHIBITS 
 
Exhibit 1: Regulated Substances List 
Exhibit 2: Illustration of the Delineated Groundwater Protection Area  
Exhibit 3: “Best Management Practices” for the Construction Industry 
 
ENACTMENT 
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1: PURPOSE AND INTENT 
 
A. Purpose:  Pursuant to the authority conferred by 415 ILCS 5/14 et seq.; and in the 

interest of securing and promoting the public health, safety, and welfare, to preserve 
the quality and quantity of groundwater resources in order to assure a safe and 
adequate water supply for the present and future generations, and to protect and 
preserve groundwater resources currently in use and those aquifers having a potential 
for future use as a public water supply, the provisions of this Ordinance shall apply to 
all properties located within the setback zones established under Sections 14.2 and 
14.3 of the Environmental Protection Act (“Act”) (415 ILCS 5/14.2 and 5/14.3) and 
this Ordinance. This Ordinance establishes regulations for land uses within the 
Groundwater Protection Areas for: inspection and monitoring standards for new 
regulated substance facilities; uniform standards for release reporting; emergency 
response; substance management planning; permit procedures; and enforcement. 

 
 
B. Intent: It is the intent of this Ordinance to provide a method: 
 

(i) To protect the groundwater resources of the Village of Lake In The Hills and 
the surrounding area. 

 
(ii) To provide a means of regulating land uses within the Groundwater Protection 

Areas. 
 

(iii) To protect the Village of Lake In The Hills drinking water supply and that of 
the surrounding area from potential impacts by facilities that store, handle, 
treat, use or produce substances that pose a hazard to groundwater quality. 

 
 

2:  DEFINITIONS 
 
Except as stated in this Article, and unless a different meaning of a word or term is clear 
from the context, the definition of words or terms in this Article shall be the same as those 
used in the Illinois Environmental Protection Act and the Illinois Groundwater Protection Act 
(415 ILCS 5/14 et seq.), as amended from time to time. 
 
A. “Act” means the Illinois Environmental Protection Act (415 ILCS 5/1 et seq.) 
 
B. “Agency” means the Illinois Environmental Protection Agency. 
 
C. “Aquifer” means saturated (with groundwater) soils and geologic materials which are 

sufficiently permeable to readily yield economically useful quantities of water to 
wells, springs or streams under ordinary hydraulic gradients. 
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D. “Board” means the Illinois Pollution Control Board. 
 
E. “Containment Device” means a device that is designed to contain an unauthorized 

release, retain it for cleanup and prevent released materials from penetrating into the 
ground. 

 
F. “Facility” means: 
 

(i) any building, structure, installation, equipment, pipe or pipeline including, but 
not limited to, any pipe into a sewer or publicly owned treatment works, well, 
pit, pond, lagoon, impoundment, ditch, landfill, storage container, motor 
vehicle, rolling stock or aircraft; or 

 
(ii) any site or area where a hazardous substance has been deposited, stored, 

disposed of, or placed, or otherwise come to be located. 
 
G. “Groundwater” means underground water which occurs within the saturated zone and 

geologic materials where the fluid pressure in the pore space is equal to or greater 
than atmospheric pressure. 

 
H. “Groundwater Protection Area” (“GWPA”) means the portion of an aquifer within 

the minimum setback zone, maximum setback zone or 5-year capture zone of a well 
or wellfield, as delineated in Exhibit 2 of this Ordinance. 

 
I. “Groundwater Protection Area Permit” means an authorization by the Village for a 

person to store, handle, use or produce a regulated substance within a GWPA. 
 
J. “Groundwater Protection Overlay Zones” are zones of the GWPA designated to 

provide differential levels of protection.  Each GWPA is subdivided into three (3) 
Groundwater Protection Overlay Zones as described below and as illustrated in 
Exhibit 2. 

 
(i) Zone A:  Minimum Setback Zone – the geographic area located between a 

well or wellfield providing potable water to a community water supply and a 
radial area of 200 feet (61 meters) or 400 feet (122 meters) as determined by 
the Agency. 

 
(ii) Zone B:  Maximum Setback Zone – the geographic area located between a 

well or wellfield providing potable water to a community water supply and a 
regular or irregularly shaped area not to exceed 1,000 feet (305 meters) from 
the wellhead, but excluding the minimum setback zone. 

 
(iii) Zone C:  5-Year Capture Zone – the geographic area located between a well 

or wellfield providing potable water to a community water supply and the 
delineated 5-year zone or capture but excluding zones A and B. 
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K. “New Potential Primary Source” means: 
 

(i) a Potential Primary Source which is not in existence or for which construction 
has not commenced at its location as of January 1, 1998; 

 
(ii) a Potential Primary Source  which expands laterally beyond the currently 

permitted boundary or, if the primary source is not permitted, the boundary in 
existence as of January 1, 1998; or 

 
(iii) a Potential Primary Source which is part of a Facility that undergoes major 

reconstruction.  Such reconstruction shall be deemed to have taken place 
where the fixed capital cost of the new components constructed within a 2-
year period exceed 50% of the fixed capital cost of a comparable entirely new 
Facility. 

 
Construction shall be deemed commenced when all necessary federal, state and local 
approvals have been obtained, and work at the site has been initiated and proceeds in 
a reasonably continuous manner to completion. 
 

L. “New Potential Route” means: 
 

(i) a Potential Route which is not in existence or for which construction has not 
commenced at its location as of January 1, 1998; or 

 
(ii) a Potential Route which expands laterally beyond the currently permitted 

boundary or, if the Potential Route is not permitted, the boundary in existence 
as of January 1, 1998. 

 
Construction shall be deemed commenced when all necessary federal, state and local 
approvals have been obtained, and work at the site has been initiated and proceeds in 
a reasonably continuous manner to completion. 

 
M. “New Potential Secondary Source” means: 
 

(i) a Potential Secondary Source which is not in existence or for which 
construction has not commenced at its location as of January 1, 1998; or 

 
(ii) a Potential Secondary Source which expands, laterally beyond the currently 

permitted boundary of, if the Secondary Source is not permitted, the boundary 
in existence as of January 1, 1998, other than an expansion for handling of 
livestock waste or for treating domestic wastewaters; or 

 
(iii) a Potential Secondary Source which is a part of a facility that undergoes major 

reconstruction.  Such reconstruction shall be deemed to have taken place 
where the fixed capital cost of a comparable entirely new facility. 
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Construction shall be deemed commenced when all necessary federal, state and local 
approvals have been obtained, and work at the site has been initiated and proceeds in 
a reasonably continuous manner to completion. 
 

N. “Operator” means any person in control of, or having responsibility for, daily 
operation of a facility. 

 
O. “Owner” means any person who owns a site, facility or unit or part of a site, facility 

or unit, or who owns the land on which the site, facility or unit is located. 
 
P. “Person” means any person, individual, public or private corporation, firm, 

association, joint venture, trust, partnership, municipality, governmental agency, 
political subdivision, public officer, owner, lessee, tenant or any other entity 
whatsoever or any combination of such, jointly or severally. 

 
Q. “Potable Water” means water that is satisfactory for drinking, culinary and domestic 

purposes meeting currently accepted water supply practices and principals. 
 
R. “Potential Primary Source” means any unit at a facility or site not currently subject to 

a removal or remedial action which: 
 

(i) is utilized for the treatment, storage or disposal of any hazardous or special 
waste not generated at the site; or 

 
(ii) is utilized for the disposal of municipal waste not generated at the site, other 

than landscape waste and construction and demolition debris; or 
 
(iii) is utilized for the land filling, land treating, surface impounding or piling of 

any hazardous or special waste that is generated on the site or at other sites 
owned, controlled or operated by the same person; or 

 
(iv) stores or accumulates at any time more than 75,000 pounds (34,020 

kilograms) above ground, or more than 7,500 pounds (3,402 kilograms) below 
ground, of any hazardous substances. 

 
S. “Potential Route” means abandoned and improperly plugged wells of all kinds, 

drainage wells, all injection wells, including closed loop heat pump wells, and any 
excavation for the discovery, development or production of stone, sand or gravel. 

 
T. “Potential Secondary Source” means any unit at a facility or a site not currently 

subject to a removal or remedial action, other than a Potential Primary Source which: 
 

(i) is utilized for the land filling, land treating or surface impounding of waste 
that is generated on the site or at other sites owned, controlled or operated by 
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the same person, other than livestock and landscape waste, and construction 
and demolition debris; or 

 
(ii) stores or accumulates at any time more than 25,000 pounds (11,340 

kilograms) but not more than 75,000 pounds (34,020 kilograms) above 
ground, or more than 2,500 pounds (1,134 kilograms) but not more than 7,500 
pounds (3,402 kilograms) below ground of any hazardous substances; or 

 
(iii) stores or accumulates at any time more than 25,000 gallons (94,633 liters) 

above ground or more than 500 gallons (1,893 liters) below ground of 
petroleum, including crude oil or any fraction thereof which is not otherwise 
specifically listed or designated as a hazardous substance; or 

 
(iv) stores or accumulates pesticides, fertilizers or road oils for purposes of 

commercial application or for distribution to retail sales outlets; or 
 
(v) stores or accumulates at any one time more than 50,000 pounds (22,680 

kilograms) of any de-icing agent; or 
 
(vi) is utilized for handling livestock waste or for treating domestic wastewaters 

other than private sewage disposal systems as defined in the “Private Sewage 
Disposal Licensing Act.” (225 ILCS 225/1 et seq.) 

 
U. “Recharge Area” means the area through which precipitation and surface water can 

enter an aquifer. 
 
V. “Regulated Substances” means those substances found in Exhibit 1, attached hereto 

and incorporated herein. 
 
W. “Saturated Zone” means the zone in which the voids in the rock or soil are filled with 

water at a pressure greater than atmospheric pressure. 
 
X. “Setback Zone” means a geographic are designated pursuant to the Act and this 

Article, containing a potable water supply well or a potential source or potential 
route, having a continuous boundary, and within which certain prohibitions or 
regulations are applicable in order to protect groundwaters. 

 
Y. “Site” means any location, place, tract of land or facilities including, but not limited 

to, buildings, and improvements used for purposes subject to regulations or control by 
the Act or regulations thereunder. 

 
Z. “Unauthorized Release” means any spilling, leaking, emitting, discharging, escaping, 

leaching or disposing of a regulated substance in a quantity greater than 1 gallon (8 
pounds) from a facility into a containment system into the air, into groundwater, 
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surface water, surface soils or subsurface soils.  Unauthorized Release does not 
include:  intentional withdrawals of regulated substances for the purpose of legitimate 
sale, use or disposal; and discharges permitted under federal, state or local law. 

 
AA. “Underlying Permit” includes the Building Permits, Sewer Tap Agreements, 

Stormwater Retention Permits, Occupancy  Permits, Preliminary Plat and Final Plat 
(required by the Village of Lake In The Hills) and any other applicable approval or 
permit required by the Village in relation to the facility. 

 
BB. “Unit” means any device, mechanism, equipment or is (exclusive of land utilized only 

for agricultural production). 
 
CC. “Village” means the Village of Lake in the Hills, McHenry County, Illinois. 
 
DD. “Well” means any excavation that is drilled, cored, bored, driven, dug, fitted or 

otherwise constructed when the intended use of such excavation is for the location, 
diversion, artificial recharge or acquisition of groundwater. 

 
EE. “Well Field” means an area which contains one or more wells for obtaining a potable 

water supply. 
 
FF. “Well Number” means a well number owned and operated by the Village of Lake In 

The Hills, as depicted on Exhibit 2. 
 
 
3:  ESTABLISHMENT OF SETBACK ZONES 
 

A. Minimum Setback Zones are hereby established as set forth in Exhibit 2, as 
that area within a 200 feet (61 meters) or 400 feet (122 meters) radius, as 
determined by the Agency, of each existing or permitted community water 
supply well within the Village or within 400 feet (122 meters) of the corporate 
limits of the Village of Lake In The Hills. 

 
B. Maximum Setback Zones are hereby established as set forth in Exhibit 2, as 

that area within a regular or irregularly shaped 1,000 feet (305 meters) radius 
of each existing or permitted community water supply well within the Village, 
or within 1,000 feet (305 meters) of the corporate limits of the Village of Lake 
In The Hills. 

 
C. Zone C – Five-Year Capture Zones are hereby established as set forth in 

Exhibit 2, which incorporates and adopts the recharge areas identified by the 
Groundwater Protection Needs assessment and Groundwater Protection Plan 
dated December, 2001, performed by Earth Tech for the Village of Lake In 
The Hills pursuant to Section 17.1 of the Act. 
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4: APPLICABILITY 
 

(i) Persons who own and/or operate one or more facilities in a 
Groundwater Protection Area (GWPA) shall comply with this 
Ordinance. This obligation shall be joint and several. 

 
(ii) All facilities within a Groundwater Protection Area must comply with 

this Ordinance prior to issuance of any underlying permits. Existing 
facilities which are not applying for an underlying permit shall have 
one year from the effective date of this Ordinance to come into 
compliance. 

 
(iii) If the Village of Lake In The Hills determines that a facility, otherwise 

exempt from the permit requirements of this Ordinance, has a potential 
to degrade groundwater quality, then the Village of Lake In The Hills 
may classify that facility as a New Potential Primary Source, a 
Potential Route, or Potential Secondary Source, and require that 
facility to comply with this Ordinance accordingly.  Such 
determination shall be based upon site-specific data and shall be 
eligible for appeal pursuant to Section 18 of this Ordinance. 

 
(iv) The following are exempt from the permit requirements of this 

Ordinance: 
 

(a) The storage and handling of regulated substances for resale in 
their original unopened  exempt from the permit requirements 
of this Ordinance. 

 
(b) De Minimus Usage of Regulated Substances:  Facilities that 

use, store or handle regulated substances in quantities of five 
(5) gallons (19 liters) or forty (40) pounds (18 kilograms) or 
less of any one regulated substance, and in aggregate quantities 
of twenty (20) gallons (76 liters) or one hundred (100) pounds 
(45 kilograms) or less or all regulated substances, shall be 
exempt from the permit required of this Ordinance. 

 
(c) Single family residences provided that no home business is 

operated on the premises. 
 

(d) Public interest emergency use and storage of regulated 
substances. 

 
(e) Regulated substances used by or for the Village in water 

treatment processes. 
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(f) Fueling of equipment not licensed for street use, provided that 
such fueling activities are conducted in a containment area that 
is designed and maintained to prevent leakage or other 
violations of this Ordinance. 

 
(v) The following are exempt from this Ordinance: 

 
(a) Fuel tanks and fluid reservoirs attached to a private or 

commercial motor vehicle and used directly in the operation of 
that vehicle. 

 
(b) Existing heating systems using fuel oil. 

 
(c) The activities of construction, repairing or maintaining any 

facility or improvement on lands within Zones A, B, or C 
provided that all contractors, subcontractors, laborers, material 
men and their employees when using, handling, storing or 
producing Regulated Substances in Zones A, B,or C use those 
applicable “Best Management Practices” set forth in Exhibit 3, 
attached hereto and incorporated herein. 

 
(d) Cleanups, monitoring and/or studies undertaken under 

supervision of the Illinois Environmental Protection Agency or 
other state regulatory Agency or the United States 
Environmental Protection Agency. 

 
(e) Activities specifically regulated under 35 Ill. Adm. Code 

601.615, 616 and 617 (regulations for existing and new 
activities within setback zones and regulated recharge areas); 8 
Ill. Adm. Code 255 and 256 (regulations for secondary 
containment for agricultural pesticide and fertilizer facilities); 
and 8 Ill. Adm. Code 257 (cooperative groundwater protection 
program for agricultural chemical facilities within appropriate 
setback zones). 

 
 
5: PROHIBITED USES AND ACTIVITIES 
 

(i) Except as provided in Sections 6 and 7, no person shall place a New 
Potential Primary Source, New potential Secondary Source, or New 
Potential Route within the Groundwater Protection Area without first 
obtaining a permit under Section 8 of this Ordinance. 
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(ii) Except as provided in Sections 6 and 7, no person shall alter or change an 
existing Primary Source, Secondary Source, or Potential Route where the 
alteration or change would result in a Source or Route that would be 
prohibited under this Ordinance if it were a new Source or Route without 
first obtaining a permit under Section 8 of this Ordinance. 

 
(iii) No person shall conduct any activity or engage in a use of property which 

shall constitute an interference with the health and safety or welfare of a 
community water supply well or other water well by the accidental, 
negligent, or intentional introduction of contaminants. Such activities are 
declared to be a public nuisance and are prohibited by this Ordinance. 

 
 
6: WAIVERS, EXCEPTIONS, AND CERTIFICATION OF MINIMAL 

HAZARD 
 

(i) If the owner of a New Potential Primary Source, New Potential 
Secondary Source, or New Potential Route is granted a waiver by the 
Agency or an exception by the Board (other than land filling or land 
treating) pursuant to the Act, such owner shall be deemed to have a 
waiver or exception to the same from section 5 (i) of this Ordinance. 

 
(ii) If the owner of a New Potential Primary Source, New Potential 

Secondary Source, or New Potential Route is issued a Certificate of 
Minimal Hazard by the Agency pursuant to the Act, such owner shall 
not be subject to Section 5 (i) of this Ordinance to the same extent that 
such owner is not subject to the Act. 

 
(iii) Any action by the Agency or Board referred to in this Section 5 shall 

not be final and binding on the Village of Lake In The Hills under this 
Ordinance until the Village has had thirty (30) days written notice of 
such proposed action and has had the opportunity to present evidence 
concerning the interests of the Village. 

 
 
7: EXCLUSION 

 
Section 5 (i) of this Ordinance shall not apply to new common sources of 
sanitary pollution as specified pursuant to Section 17 of the Act and the 
Regulations adopted thereunder.  
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8: OPERATING PERMITS AND PERMIT CONDITIONS 
 

A. General Conditions 
 

(i) No person, persons, corporation or other legal entities shall install or 
operate a facility in a GWPA without first obtaining a Groundwater 
Protection Operating Permit from the Village of Lake In The Hills. 

 
(ii) The focus of review for all permits shall be on the substances that will 

be stored, handled, treated, used or produced and the potential for 
these substances to degrade groundwater quality. 

 
(iii) All permits required pursuant to this Ordinance must be issued prior to 

or concurrent with the issuance of permits for construction activities or 
underlying permits. 

 
(iv) The Village of Lake In The Hills shall not issue an Operating Permit 

for a facility unless adequate plans, specifications, test data and/or 
other appropriate information has been submitted by the owner and/or 
operator showing that the proposed design and construction of the 
facility meets the intent and provisions of this Ordinance and will not 
impact the short term, long term on cumulative quantity or quality of 
groundwater. 

 
(v) The application for Operating Permits pursuant to this Ordinance shall 

be made on a form provided by the Village of Lake In The Hills and 
shall be accompanied by a fee of $200.00.  The annual renewal fee 
shall be $25.00 and shall accompany the annual certification 
statement. 

 
(vi) Any person who owns or operates more than one facility in a single 

zone of the GWPA shall have the option of obtaining one permit for 
all operations if the operations at each facility are similar and the 
permit requirements under this Ordinance are applicable to each 
facility individually. 

 
(vii) An Operating Permit, issued by the Village of Lake In The Hills shall 

be effective for one (1) year.  The Village of Lake In The Hills shall 
not issue a permit to operate a facility until the Village of Lake In The 
Hills has determined that the facility complies with the provisions of 
these regulations. 

 
(viii) The facility owner shall apply to the Village of Lake In The Hills for 

permit renewal at least 60 days prior to the expiration of the permit.  If 
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an inspection of the facility reveals noncompliance, then the Village of 
Lake In The Hills must verify by a follow up inspection that all 
required corrections have been implemented before renewing the 
permit. 

 
(ix) Operating Permits may be transferred to a new facility owner/operator 

if the new facility owner/operator does not change any conditions of 
the permit, the transfer is registered with the Village of Lake In The 
Hills within 30 days of the change in ownership, and any necessary 
modifications are made to the information in the initial permit 
application due to the change in ownership. 

 
(x) Within 30 days of receiving an inspection report from the Village of 

Lake In The Hills, the Operating Permit holder shall file with the 
Village of Lake In The Hills a plan and time schedule to implement 
any required modifications to the facility or to the monitoring plan 
needed to achieve compliance with the intent of this Ordinance or the 
permit conditions.  This plan and time schedule shall also implement 
all of the recommendations of the Village of Lake In The Hills. 

 
B. Permit Applications 

 
  (i) The Operating Permit application shall include at a minimum: 
 
   (a) Name, address and phone number of owner/operator. 
 

(b) Property address, legal description and tax identification 
number of the facility. 

  
(c) The names and volumes of all regulated substances which are 

stored, handled, treated, used or produced at the facility being 
permitted in quantities greater than the de minimis amounts 
specified in Section 3 of this Ordinance. Copies of all leases 
pertaining to the facility. 

 
(d) A detailed description of the activities conducted at the facility 

that involve the storage, handling, treatment, use or production 
of regulated substances in quantities greater than the de 
minimis amounts specified in Section 3 of this Ordinance. 

 
(e) A description of the containment devices used to comply with 

the requirements of this Ordinance. 
 

(f) A Regulated Substances Management Plan for the facility. 
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(g) A description of the procedures for inspection and maintenance 
of containment devices. 

 
(h) A description of the method for disposal of regulated 

substances. 
 

(i) Five (5) copies of a site plan showing the location of 
the facility and its property boundaries and the locations 
where regulated substances in containers larger than 
five (5) gallons (19 liters) or forty (40) pounds (18 
kilograms) in size are stored, handled, treated, used, 
produced the location of each containment device. 

 
(ii) Conditions for GWPA Permits issued to new facilities: 

 
  (a) Containment Devices 
 

(i) The owner/operator of a facility must provide 
containment devices adequate in size to contain on-site 
any unauthorized release of regulated substances from 
any area where these substances are either stored, 
handled, treated, used or produced.  Containment 
devices shall prevent such substances from penetrating 
into the ground.  

 
(ii) The containment device shall be large enough to 

contain 110% of the volume of the container in cases 
where a single container is used to store, handle, treat, 
use or produce a regulated substance.  In cases where 
multiple containers are used, the containment device 
shall be large enough to contain 150% of the volume of 
the largest container or 10% of the aggregate volume of 
all containers, whichever is greater. 

 
(iii) All containment devices shall be constructed of 

materials of sufficient thickness, density and 
composition to prevent structural weakening of the 
containment device as a result of contact with any 
regulated substance.  If coatings are used to provide 
chemical resistance for containment devices, they shall 
also be resistant to the expected abrasion and impact 
conditions.  Containment devices shall be capable of 
containing any unauthorized release for at least the 
maximum anticipated period sufficient to allow 
detection and removal of the release 

 



E-16 

001140 – 11/06 Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 

(iv) If the containment device is open to rainfall, then it 
shall be able to accommodate the volume of 
precipitation that could enter the containment device 
during 24 hour, 100 year storm, in addition to the 
volume of the regulated substance storage required in 
Subsection (ii), (a),(ii) above. 

 
(v) Containment devices shall be constructed so that a 

collection system can be installed to accumulate, 
temporarily store, permit detection of the presence of 
and permit removal of any storm runoff or regulated 
substance. 

 
(vi) Containment devices shall include monitoring 

procedures or technology capable of detecting the 
presence of a regulated substance within 24 hours 
following a release. 

 
C. Regulated Substances Management Plan: 

 
(i)  A Regulated Substances Management Plan indicating procedures to be 

followed to prevent, control, collect and dispose of any unauthorized 
release of a regulated substance shall be required as a condition of 
each Operating Permit.  If a spill prevention control plan or similar 
contingency plan has been prepared in accordance with Illinois or 
United States Environmental Protection Agency requirements, a 
Regulated Substance Management Plan is not required as long as all of 
the regulated substances are included in the spill prevention control 
plan. 

 
(ii) The Regulated Substances Management Plan shall include: 

 
(a) Provisions to address the regulated substances 

monitoring requirements. 
 

(b) Provisions to train employees in the prevention, 
identification, reporting, control, disposal and 
documentation of any unauthorized release of a 
regulated substance. 

 
(iii) The owners or operators of all new facilities shall implement regulated 

substances monitoring as part of the Regulated Substances 
Management Plan as required by this Ordinance.  Visual monitoring 
must be implemented unless it is determined by the appropriate Fire 
Department to be infeasible. 
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(iv) All regulated substance monitoring activities shall include the 
following: 

 
(a) A written routine monitoring procedure which includes, 

when applicable:  the frequency of performing the 
monitoring method, the methods and equipment to be 
used for performing the monitoring, the location(s) 
from which the monitoring will be performed, the 
name(s) or title(s) of the person(s) responsible for 
performing the monitoring and/or maintaining the 
equipment and the reporting format. 

 
(b) Written records of all monitoring performed shall be 

maintained on-site by the operator for a period of three 
(3) years from the date the monitoring was performed.  
The Village of Lake In The Hills may require the 
submittal of the monitoring records or a summary at a 
frequency that the Village may establish.  The written 
records of all monitoring performed in the past three (3) 
years shall be shown to the Village upon demand 
during any site inspection.  Monitoring records shall 
include, but not be limited to: 

 
(i) The date and time of all monitoring or sampling; 

 
(ii) Monitoring equipment calibration and 

maintenance records; 
 

(iii) The results of any visual observations; 
 

(iv) The logs of all readings of gauges or other 
monitoring equipment, or other test results; and 

 
(v) The results of inventory readings and 

reconciliations. 
 

(vi) Procedures for the in-house inspection 
maintenance of containment devices and areas 
where regulated substances are stored, handled, 
treated, used and produced shall be identified in 
the Operating Permit for each facility.  Such 
procedures shall be in writing, and a log shall be 
kept of all inspection and maintenance 
activities.  Such logs shall be submitted to the 
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Village of Lake In The Hills with the renewal 
applications available for inspection at other 
times upon 48 hours notice.  Inspection and 
maintenance logs shall be maintained on-site by 
the owner or operator for a period of at least 
three (3) years from the date the monitoring was 
performed. 

 
D. Reporting 

 
The permittee shall report to the Village of Lake In The Hills,15 days 
after any changes in a facility including: 

 
(i) The storage, handling, treatment, use or processing of new regulated 

substances; 
 
  (ii) Changes in monitoring procedures; or 
 

(iii) The replacement or repair of any part of a facility that is related to the 
regulated substance(s). 

 
 
9: GROUNDWATER PROTECTION OVERLAY ZONES 
 

A. The location of Groundwater Protection Areas in the Village is defined 
in Exhibit 2 to this Article. Groundwater Protection Area maps shall be 
placed on file with the Department of 
Planning/Zoning/Building/Public Works and the appropriate Fire 
Department. 

 
B. In determining the location of facilities within the zones defined by 

Exhibit 2, the following rule shall apply: 
 

(i) Facilities located wholly within a GWPA zone shall be 
governed by the restriction applicable to that zone. 

 
(ii) Facilities having parts lying within more than one (1) zone of a 

GWPA shall be governed by the restrictions applicable to the 
more restrictive zone. 

 
(iii) Facilities having parts laying both in and out of a GWPA shall 

be governed by the restrictions applicable to the more 
restrictive zone. 
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10: REGULATIONS WHICH APPLY WITHIN THE MINIMUM 
SETBACK ZONE (ZONE A) OF THE GWPA 

 
A. Prohibited Uses And Activities: 

 
(i) Except as provided in Section 6, no person shall place a new 

potential primary source within the minimum setback zone(s) 
of any existing or permitted community water supply well in 
the Village or within 1,000 feet (305 meters) of the corporate 
limits of the Village. 

 
(ii) Except as provided in Section 6, no person shall alter or change 

an existing potential primary source, potential secondary 
source or potential route where the alteration or change would 
result in a potential source or route that would be prohibited 
under this Article if it were a new potential source or route. 

 
(iii) No person shall conduct any activity or engage in a use of 

property which shall constitute an interference with the health 
and safety or welfare or a community water supply well.  Such 
activities are declared to be a public nuisance and are 
prohibited by this Article. 

 
B. Review And Approval Of Proposed Activities: 

 
(i) All proposals for new facilities which use, store, handle, treat 

or produce a regulated substance within the minimum setback 
zone (Zone A) must be reviewed by the Village of Lake In The 
Hills for compliance with this Ordinance including obtaining a 
Groundwater Protection Permit pursuant to this Ordinance, 
prior to issuance of any underlying permit. 

 
(ii) No groundwater operating permit shall be issued unless a 

finding is made by the Village of Lake In The Hills that the 
proposal will not impact the long term, short term or 
cumulative quality of the aquifer.  The finding shall be based 
on the present or past land use activities conducted at the 
facility; regulated substances stored, handled, treated, used or 
produced; and the potential for the activities or regulated 
substances to degrade groundwater quality. 

 
(iii) New sources of sanitary sewerage (residential and 

nonresidential) shall, as a condition of the building permit, be 
required to connect to an IEPA permitted central sanitary sewer 
system when available prior to occupancy. 
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11: REGULATIONS WHICH APPLY WITHIN THE MAXIMUM 
SETBACK ZONE (ZONE B) OF THE GWPA 

 
A. Prohibited Uses And Activities: 

 
(i) Except as provided in Section 6, no person shall place a new 

potential primary source within the maximum setback zone(s) 
of any existing or permitted community water supply well in 
the Village or within 1,000 feet (305 meters) of the corporate 
limits of the Village. 

 
(ii) Except as provided in Section 6, no person shall alter or change 

an existing potential primary source where the alteration or 
change would result in a potential source or route that would be 
prohibited under this Article if it were a new potential source 
or route. 

 
(iii) No person shall conduct any activity or engage in a use of 

property which shall constitute an interference with the health 
and safety or welfare of a community water supply well or 
other water well by the accidental, negligent or intentional 
introduction of contaminants.  Such activities are declared to be 
a public nuisance and are prohibited by this Article. 

 
B. Review And Approval Of Proposed Activities: 

 
(i) All proposals for new facilities which use, store, handle, treat 

or produce a regulated substance within the maximum setback 
zone (Zone B) must be reviewed by the Village of Lake In The 
Hills for compliance with this Ordinance including obtaining a 
Groundwater Protection Permit pursuant to this Ordinance, 
prior to issuance of any underlying permit. 

 
(ii) No groundwater operating permit shall be issued unless a 

finding is made by the Village of Lake In The Hills that the 
proposal will not impact the long term, short term or 
cumulative quality of the aquifer.  The finding shall be based 
on the present or past land use activities conducted at the 
facility; regulated substances stored, handled, treated, used or 
produced; and the potential for the activities or regulated 
substances to degrade groundwater quality. 

 
(iii) New sources of sanitary sewerage (residential and non-

residential) shall, as a condition of the building permit, be 
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required to connect to an IEPA permitted central sanitary sewer 
system prior to occupancy. 

 
12: REGULATIONS WHICH APPLY WITHIN THE 5 YEAR CAPTURE 

ZONE (ZONE C) OF THE GWPA 
 

A. Review And Approval Of Proposed Activities: 
 

(i) All proposals for new facilities which use, store, handle, treat 
or produce a regulated substance within the 5 year capture zone 
(Zone C) must be reviewed by the Village of Lake In The Hills 
for compliance with this Ordinance including obtaining a 
Groundwater Protection Permit pursuant to this Ordinance, 
prior to issuance of any underlying permit. 

 
(ii) No groundwater operating permit shall be issued unless a 

finding is made by the Village of Lake In The Hills that the 
proposal will not impact the long term, short term or 
cumulative quality of the aquifer.  The finding shall be based 
on the present or past land use activities conducted at the 
facility; regulated substances stored, handled, treated, used or 
produced; and the potential for the activities or regulated 
substances to degrade groundwater quality. 

 
(iii) New sources of sanitary sewerage (residential and non-

residential) shall, as a condition of the building permit, be 
required to connect to an IEPA permitted central sanitary sewer 
system prior to occupancy. 

 
13:  UNAUTHORIZED RELEASES 
 

A. General Provisions: 
 

All unauthorized releases shall be reported to the appropriate Fire Department 
according to the provisions of this section.  All unauthorized releases shall be 
recorded in the owner’s inspection and maintenance log.  An unauthorized 
release is an “unauthorized release requiring recording” if the release is 
completely captured by the containment device.  If the containment device 
fails to contain the entire release, the release is an “unauthorized release 
requiring reporting”. 
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B.  Unauthorized Releases Requiring Recording: 
 

(i) Unauthorized releases requiring recording shall be reported to 
the appropriate Fire Department within 24 hours after the 
release has been or should have been detected. 

 
(ii) The incident report shall be accompanied by a written record 

including the following information: 
 

(a) The type, quantities and concentration of regulated 
substances released. 

 
(b) Method of clean up. 

 
(c) Method and location of disposal of the released 

regulated substances including whether a hazardous 
waste manifest(s) is used. 

 
(d) Method of future release prevention or repair.  If this 

involves a change in operation, monitoring or 
management, the owner must apply for a new 
Operating Permit. 

 
(e) Facility operator’s name and telephone number. 

 
C. Unauthorized Releases Requiring Reporting: 

 
(i) Unauthorized releases requiring reporting shall be verbally 

reported to the appropriate Fire Department immediately. 
 

(ii) A written report shall be submitted promptly thereafter 
containing the following information that is known at the time 
of filing the report: 

 
(a) List of type, quantity and concentration of regulated 

substances released. 
 

(b) The results of all investigations completed at that time 
to determine the extent of soil or groundwater or 
surface water contamination because of the release. 

 
(c) Method of clean up implemented to date, proposed 

clean up actions and approximate cost of actions taken 
to date. 
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(d) Method and location of disposal of the released 
regulated substance and any contaminated soils, 
groundwater or surface water. 

 
(e) Proposed method of repair or replacement of the 

containment device. 
 

(f) Facility owner’s name and telephone number. 
 

(iii) Until clean up is complete, the owner shall submit reports 
containing the reporting required by Section 13,C to the 
Village of Lake In The Hills and the appropriate Fire 
Department every month or at a more frequent interval 
specified by the Fire Department. 

 
(iv) The appropriate Fire Department shall either find that the 

containment standards of this Article can continue to be 
achieved or shall recommend the revocation of the permit until 
appropriate modifications are made to allow compliance with 
the standards. 

 
(v) Upon confirmation of an unauthorized release to groundwater, 

the owner shall be responsible for immediately accomplishing 
the following: 

 
(a) Locate and determine the source of the unauthorized 

release of the regulated substance(s). 
 

(b) Stop and prevent any further unauthorized release(s). 
 

(c) Comply with the requirements for an unauthorized 
release(s) requiring reporting. 

 
(vi) No new regulated substance(s) may be introduced at the site of 

the regulated substance(s) that caused the violation. 
 

(vii) If an unauthorized release creates or is expected to create an 
emergency situation with respect to the drinking water supply 
of the Village or a public water supply well within 1,000 feet 
(305 meters) of the Village, and if the facility owner fails to 
address the unauthorized release within 12 hours, the Village or 
its authorized agents shall have the authority to implement 
removal or remedial actions.  Such actions may include, but not 
be limited to, the prevention of further groundwater 
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contamination; installation of groundwater monitoring wells; 
collection and laboratory testing of water, soil and waste 
samples; and clean up and disposal of regulated substances.  
The facility owner and operator jointly and severally shall be 
responsible for any costs incurred by the Village of Lake In 
The Hills or its authorized agents in the conduct of such 
remedial actions including, but not limited to, all consultant, 
engineering and attorney fees. 

 
(viii) Reporting a release to the appropriate Fire Department does not 

exempt or preempt any other reporting requirements under 
federal, state or local laws. 

 
14:  CLOSURE PERMITS AND PERMIT CONDITIONS 
 

(i) No person shall close or cause to be closed a facility regulated 
pursuant to this Article without first obtaining a Closure Permit from 
the Village of Lake In The Hills.  The Village of Lake In The Hills 
shall not issue a permit to temporarily or permanently close a facility 
unless adequate plans and specifications and other appropriate 
information have been submitted by the applicant showing that the 
proposed closure meets the intent and provisions of this Ordinance. 

 
(ii) Closure Permits shall be required for all facilities that cease to store, 

handle, treat, use or produce regulated substances for a period of more 
than 365 days or when the owner has no intent within the next year to 
store, handle, treat, use or produce regulated substances.  During the 
period of time between cessation of regulated substance storage, 
handling, treatment, use or production, and actual completion of 
facility closure, the applicable containment and monitoring 
requirements of this Ordinance shall continue to apply. 

 
(iii) Prior to closure, the facility owner shall submit to the Village of Lake 

In The Hills a proposal describing how the owner intends to comply 
with closure requirements. Owners proposing to close a facility shall 
comply with the following requirements: 

 
(iv) Regulated substances shall be removed from the facility, including 

residual liquids, solids or sludges to levels specified by the Illinois 
Environmental Protection Agency. 

 
(v) When a containment device is to be disposed of, the owner must 

document to the Village of Lake In The Hills that disposal has been 
completed in compliance with the Act. 
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(vi) An owner of a containment device or any part of a containment device 
that is destined for reuse as scrap material shall identify this reuse to 
the Village. 

 
(vii) The owner of a facility being closed shall demonstrate to the 

satisfaction of the Village of Lake In The Hills that no detectable 
unauthorized release has occurred or that all unauthorized releases 
have been cleaned up.  This demonstration can be based on the 
ongoing leak detection monitoring or soils sampling performed during 
or immediately after closure activities. 

 
(viii) If an unauthorized release is determined to have occurred, the facility 

owner shall comply with Section 13 of this Ordinance. 
 

(ix) Facility closure will be accepted as complete by the Village of Lake In 
The Hills upon implementation of the Closure Permit conditions and 
compliance with all other provisions of this Ordinance. 

 
(x) No person shall temporarily or permanently abandon a facility in a 

GWPA without complying with the requirements of this Ordinance. 
 

(xi) The application for a Closure Permit pursuant to this Article shall be 
made on a form provided by the Village of Lake In The Hills and shall 
be accompanied by a fee of $200.00. 

 
(xii) Any person who owns or operates more than one facility in a single 

zone of the GWPA shall have the option of obtaining one permit for 
all simultaneous closures if the operations at each facility are similar 
and the permit requirements under this Ordinance are applicable to 
each facility individually. 

 
15:  PENALTIES 
 

(i) A violation of any of the provisions of this Ordinance shall constitute a 
misdemeanor and a nuisance.  It shall be a separate offense for each 
and every day or portion thereof during which any violation of any of 
the provisions of this Article is committed, continued or permitted. 

 
(ii) Any owner or operator who violates any provision of this Ordinance 

shall be subject, upon conviction in court, to a fine not to exceed 
$500.00 per day per facility. 

 
(iii) In addition to any fines and penalties set forth above, the owner or 

operator shall reimburse the Village of Lake In The Hills, for all 



E-26 

001140 – 11/06 Report 3 - Countywide Groundwater Quantity And Quality Protection Plan 

reasonable costs incurred as a result of responding to, containing, 
cleaning up or monitoring the cleaning up and disposal of any spilled 
or leaked regulated substance including, but not limited to, consultant, 
engineering and legal fees. 

 
16:  ENFORCEMENT 
 

(i) The Village shall be the administering agency and shall have the 
power and authority to administer and enforce the provisions of this 
Article.  The Village shall have the right to conduct inspections of 
facilities at reasonable times to determine compliance with this 
Ordinance. 

 
(ii) The Village of Lake In The Hills may revoke and permit issued 

pursuant to this Article after notice to the permittee and after affording 
the permittee an opportunity to meet either in person or by telephone if 
it finds that the permit holder: 

 
(a) Has failed or refused to comply with any provision of this 

Ordinance; 
 

(b) Has submitted false or inaccurate information in a permit 
application; 

 
(c) Has refused lawful inspection; or 

 
(d) Has an unauthorized release and the Village of Lake In The 

Hills finds that the containment standards of this Ordinance 
cannot continue to be achieved. 

 
17:  NOTICE OF VIOLATION 
 

Whenever it is determined that there is a violation of this Ordinance, the 
notice of violation issued shall: 

 
(i) Be in writing and delivered to the owner or operator by regular mail; 

 
(ii) Be dated and signed by the authorized Village agent making the 

inspection; 
 

(iii) Specify the violation or violations; and 
  

(iv) Specify the length of time (not less than 72 hours) to correct the 
violation after receiving the notice of violation. 
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18:  APPEALS 
 

The Village President shall appoint, subject to the Board of Trustee’s 
approval, the Groundwater Appeals Committee.  Said committee shall consist 
of the appropriate Fire Chief, Public Works Director and the Building 
Commissioner, or other appointee(s) as determined by the Village President. 

 
(i) Any decision by the Village of Lake In The Hills or the appropriate 

Fire Department under this Article may be appealed to the 
Groundwater Appeals Committee. 

 
(ii) The Groundwater Appeals Committee shall also hear petitions to 

exempt a facility from the requirements of Section 8 of this Ordinance 
as follows: 

 
(a) The applicant may demonstrate that the 5-year capture zone 

area(s) map incorrectly identify the facility as being within the 
Groundwater Protection Overlay Zone(s).  The burden of proof 
shall rest upon the applicant to demonstrate that the facility 
location is not within a delineated 5-year capture zone area.  
The applicant shall be required to present detailed 
hydrogeologic and hydrologic information to the Groundwater 
Appeals Committee that the facility location is, in fact, not 
within a 5-year capture zone area. 

 
(iii) The applicant may be required to present detailed technical 

information that material(s) on the Regulated Substances List does not 
endanger the GWPA in the event of an unauthorized release.  To 
continue the permit appeal process, the applicant shall provide funds to 
the Groundwater Appeals Committee to pay for the technical review 
by the Groundwater Appeals Committee’s choice of consultant(s) of 
said hydrogeologic and hydrologic information and/or regulated 
substance information and shall base its recommendations, in part, on 
the report by said consultant(s). 

 
(iv) Procedures: 

 
(a) Appeals to the Groundwater Appeals Committee take place by 

filing an appeal in writing with the Village Clerk of the Village 
of Lake In The Hills within 14 days after receipt of a decision 
in writing from the Village of Lake In The Hills or the 
appropriate Fire Department. 
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(b) Petitions to the Groundwater Appeals Committee to exempt a 
facility should also be filed with the Village Clerk of the 
Village of Lake In The Hills. 

 
(c) A hearing with the Groundwater Appeals Committee will be 

held within 30 days of submission of the appeal or petition. 
 

(d) A decision by the Groundwater Appeals Committee will be 
made in writing within 30 days of the hearing. 

 
19:  SEVERABILITY 
 

The general provisions of this Ordinance are severable and if any court of 
competent jurisdiction shall adjudge any portion of this Ordinance to be 
invalid or that any provision is invalid as applied to a particular property 
interest, such judgment shall not affect the validity of other parts of this 
Ordinance or its validity to properties not included in the courts judgment. 

 
20:  INCONSISTENT ORDINANCES REPEALED 
 

All other Ordinances or parts of Ordinances in conflict with this Ordinance are 
hereby repealed. 

 
21:  SAVING CLAUSE 
 

Nothing in this Ordinance hereby adopted shall be construed to affect any suit 
or proceeding Pending in any court, or any rights acquired, or liability 
incurred, or in any cause or causes of Action acquired or existing under any 
Act or Ordinance hereby repealed as cited in Section 19 of this Ordinance. 
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REGULATED SUBSTANCES LIST Exhibit 1 
 
Acid and basic cleaning solutions 
Antifreeze and coolants 
Arsenic and arsenic compounds 
Bleaches and peroxides 
Brake and transmission fluids 
Brine solution 
Casting and foundry chemicals 
Caulking agents and sealants 
Cleaning solvents 
Corrosion and rust prevention solutions 
Cutting fluids 
Degreasing solvents 
Disinfectants 
Electroplating solutions 
Explosives 
Fire extinguishing chemicals 
Food processing wastes 
Formaldehyde 
Fuels and additives 
Gasolines 
Glues, adhesives and resins 
Greases 
Hydraulic fluid 
Indicators 
Industrial and commercial janitorial supplies 
Industrial sludges and stillbottoms 
Inks, printing and photocopying chemicals 
Laboratory chemicals 
Liquid storage batteries 
Medical, pharmaceutical, dental, veterinary and hospital solutions 
Mercury and mercury compounds 
Metals finishing solutions 
Oils 
Paints, primers, thinners, dyes, stains, wood preservatives, varnishing and cleaning compounds 
Painting solvents 
PCB’s 
Plastic resins, plasticizers and catalysts 
Photo development chemicals 
Poisons 
Polishes 
Pool chemicals in concentrated form 
Processed dust and particulates 
Radioactive sources 
Reagents and standards 
Refrigerants 
Roofing chemicals and sealers 
Sanitizers, disinfectants, bactericides and algaecides 
Soaps, detergents and surfactants 
Solders and fluxes 
Stripping compounds 
Tanning industry chemicals 
Transformer and capacitor oils/fluids 
Water and wastewater treatment chemicals 
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Exhibit 3 
 
 

“BEST MANAGEMENT PRACTICES” FOR THE CONSTRUCTION INDUSTRY 
 
 

A. The general contractor, or if none, the property owner shall be responsible for 
assuring that each contractor or subcontractor evaluates each site before construction 
is initiated to determine if any site conditions may pose particular problems for the 
handling of any Regulated Substances.  For instance, handling Regulated Substances 
in the proximity of a Groundwater Protection Overlay Zone or water bodies may be 
improper. 

 
B. If any Regulated Substances are stored on the construction site during the 

construction process, they shall be stored in a location and manner which will 
minimize any possible risk of release to the environment.  Any storage container of 
55 gallons (208 liters) or 440 pounds (200 kilograms) or more, containing Regulated 
Substances shall have constructed below it an impervious containment system 
constructed of materials of sufficient thickness, density and composition that will 
prevent the discharge to the land, ground waters or surface water of any pollutant 
which may emanate from said storage container or containers.  Each containment 
system shall be able to contain 150% of the contents of all storage containers above 
the containment system. 

 
C. Each contractor shall familiarize himself/herself with the manufacturer’s safety data 

sheet supplied with each material containing a Regulated Substance and shall be 
familiar with procedures required to contain and clean up any releases of the 
Regulated Substance.  Any tools or equipment necessary to accomplish same shall be 
available in case of a release. 

 
D. Upon completion of construction, all unused and waste Regulated Substances and 

containment systems shall be removed from the construction site by the responsible 
contractor and shall be disposed of in a proper manner by law. 
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  ENACTMENT 
 

(a) This Ordinance is deemed necessary for the general health, safety and 
welfare of the Village of Lake In The Hills. 

 
(b) Each Section of this Ordinance and every part of each Section of this 

Ordinance is hereby declared to be an independent Section and part of 
Section and the holding of any Section or part thereof to be void and 
ineffective for any cause shall not be deemed to affect any other 
Section or part thereof. 

 
(c) This Ordinance is adopted in accordance with the powers granted to 

the Village of Lake In The Hills pursuant to the following: 65ILCS 
5/11-12-4 et seq. (Planning); 65ILCS 5/11-13-1 et seq. (Zoning); 65 
ILCS 5/11-60-2 et seq. (Nuisance); 50 ILCS 805/1 et seq. (Local Land 
Resource Management Planning); 55 ILCS 55/1 et seq (Groundwater 
Protection); 415 ILCS 5/1 through 5/7.5 Environmental Protection 
Act; 415 ILCS 5/14 et seq (Water Supplies); 415 ILCS 30/1 et seq 
(Water Well Construction). 

 
(d) This Ordinance shall be in full force and effect from and after 30 days 

from its passage and publication according to law. 
 
 

PASSED by the Board of Trustees, the Village of Lake In The Hills, Illinois at its 
meeting held on the   ____________________day of    , 2004. 

 
 

  
Village President 

 
 

APPROVED this    day of    , 2004. 
 
 

  
Village President 

 
ATTEST: 

 
 
 __________________________ 

Village Clerk



 

 

 
 

APPENDIX F 
 
 

VILLAGE OF FOX RIVER GROVE, GROUNDWATER 
PROTECTION ORDINANCE
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Appendix F:  Village of Fox River Grove, Groundwater Protection Ordinance 
 

VILLAGE OF FOX RIVER GROVE 
 
 
 

AN ORDINANCE AMENDING CHAPTER 23  “WATER 
AND SEWERS” OF THE CODE OF ORDINANCES OF 
THE VILLAGE OF FOX RIVER GROVE BY ADDING A 
NEW ARTICLE IX ENTITLED “GROUNDWATER 
PROTECTION REGULATIONS - CHEMICAL 
SUBSTANCE CONTROLS”     

 
WHEREAS, the Village of Fox River Grove operates a potable water supply system 

which provides potable water to persons residing in and businesses located in the Village and 
nearby areas; and 
 

WHEREAS, the source of the water which the Village distributes through its water 
supply system is from subsurface aquifers which are replenished through groundwater; and 
 

WHEREAS, in the past the Village’s water supply has become contaminated with 
chemical substances as a result of the discharge or release of a chemical substance into the 
ground and the subsequence seepage of the substance into the groundwater and the aquifers 
which are the source of the Village’s water supply; and  
 

WHEREAS, the corporate authorities of the Village of Fox River Grove find that it 
is necessary and in the best interests of the Village in order to protect the public safety and 
maintain the public health that regulations be enacted which are intended to reduce the 
likelihood that the groundwater and aquifers which provide the source for the Village’s 
potable water supply will be contaminated as a result of the intentional or accidental 
discharge or release of chemical substances; and 
 

WHEREAS, the purpose of this ordinance is to preserve and protect the public safety 
and public health by regulating the storage of certain chemical substances, requiring that 
spills or discharges of certain chemical substances be reported so as to reduce the likelihood 
that the groundwater which provides the source for the Village of Fox River Grove’s potable 
water supply will be contaminated and to otherwise preserve and protect the groundwater 
resources of the Village. 
 

WHEREAS, the Village of Fox River Grove is authorized to enact this ordinance 
pursuant to the authority of one or more of the following statutes:  65 ILCS 5/11-12-4 et seq. 
(Planning); 65 ILCS 5/11-13-1 et seq.(Zoning); 65 ILCS 5/11-60-2 et seq. (Nuisance); and in 
addition, by 50 ILCS 805/1 et seq. (Local Land Resource Management Planning); 415 ILCS 
5/1 through 5/7.5 Environmental Protection Act; and 415 ILCS 30/1 et seq. (Water Well 
Construction);  
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NOW, THEREFORE, BE IT ORDAINED BY THE PRESIDENT AND BOARD OF 
TRUSTEES OF THE VILLAGE OF FOX RIVER GROVE, McHENRY AND LAKE 
COUNTIES, ILLINOIS, as follows: 
 

SECTION 1: Chapter 23 “Water and Sewers” of the Code of Ordinances of the 
Village of Fox River Grove shall be and  hereby is amended by adding a new Article IX 
“Groundwater Protection Regulations - Chemical Substance Controls” thereto.  Said Article 
shall read as follows:  
 

ARTICLE IX. GROUNDWATER PROTECTION REGULATIONS - CHEMICAL 
SUBSTANCE CONTROLS 

 
Sec.  23-200 Abbreviations and Definitions 
 
(A) The following abbreviations, when used in this Article, shall have the 

designated meanings: 
 
 1. C.F.R. - Code of Federal Regulations  

 
(B) Except as stated in this Article, and unless a different meaning of a word or 

term is clear from the context, the definition of words or terms in this Article 
shall have the meanings hereinafter designated and shall be the same as those 
used in the Illinois Environmental Protection Act and the Illinois Groundwater 
Protection Act (415 ILCS 5/14 et seq.), as amended from time to time.  Fully 
capitalized definitions are statutory, and if there is any conflict between the 
definition set forth in this Article and the definition in the Illinois 
Environmental Protection Act or the Illinois Groundwater Protection Act, the 
statutory definition shall govern.  Where there is a reference to a provision of 
the C.F.R. or any other state or federal statute or regulation, the reference shall 
include any subsequent amendment to such statute or regulation and to 
include any statute or regulation which is intended to replace or supercede the 
referenced statute or regulation.   

 
1. Chemical Substance” means any “Extremely Hazardous Substance” 

listed in Appendix A of 40 C.F.R. Part 355; Any “Hazardous 
Substance” listed in 40 C.F.R. Section 302.4; any petroleum product 
including crude oil or any fraction thereof, and any of the following 
chemicals, metals and compounds: 
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1,1,1-TRICHLOROETHANE  DICHLOROMETHANE 
1,1,2-TRICHLOROETHANE  DIELDRINDINOSEB 
1,1-DICHLOROETHYLENE  DIQUAT 
1,2,4-TRICHLOROBENZENE  ENDOTHALL 
1,2-DICHLOROETHANE  ENDRIN 
1,2-DICHLOROPROPANE  ETHYLBENZENE 
2,4,5-TP (SILVEX)  ETHYLENE DIBROMIDE  
2,4-D  FLUORIDE 
ALACHLOR (LASSO)  HEPTACHLOR 
ALDICARB  HEPTACHLOR EPOXIDE 
ALDICARB SULFONE  HEXACHLOROBENZENE 
ALDICARB SULFOXIDE  HEXACHLORO-CYCLOPENTADIENE 
ALDRIN  LEACHATE 
ANTI FREEZE  MERCURY 
ANTIMONY  METHOXYCHLOR 
ARSENIC  MINERAL OIL 
ATRAZINE  MONOCHLOROBENZENE 
BARIUM  O-DICHLOROBENZENE 
BENZENE  OXAMYL (VYDATE) 
BENZO (A) PYRENE  P-DICHLOROBENZENE 
BERYLLIUM  PENTACHLOROPHENOL 
BHC-GAMMA (LINDANE)  PICLORAM 
CADMIUM  POLYCHLORINATED BIPHENYLS  
CARBOFURAN  (PCB) 
CARBON TETRACHLORIDE  SELENIUM 
CHLORDANE  SIMAZINE 
CHROMIUM  STYRENE 
CIS-1,2-DICHLOROETHYLENE  TETRACHLOROETHYLENE 
CUTTING OILS  THALLIUM 
CYANIDE  TOLUENE 
DALAPON  TOXAPHENE 
DI(2-ETHYLHEXYL) - ADIPATE  TRANS-1,2- 
DI(2-ETHYLHEXYL) -   DICHLOROETHYLENE 
PHTHALATE  TRICHLOROETHYLENEXYLENE 
DIBROMOCHLOROPROPANE    
(DBCP)   
   

2. “Chemical Substance Storage Permit” means an authorization by the Village 
for a person to store, handle, use, or produce a chemical substance in excess 
of ten pounds or five gallons.  

3. “Containment Device” means a device that is designed to contain a release, 
retain it for cleanup, and prevent released materials from penetrating into the 
ground. 
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4. “Facility” means the buildings and all real property contiguous thereto, 
and the equipment at a single location used for the conduct of 
business. 

 
5. “Groundwater” means underground water which occurs within the 

saturated zone and geologic materials where the fluid pressure in the 
pore space is equal to or greater than atmospheric pressure. 

 
6 “Occupant” means any person who leases or rents from an owner  or 

who otherwise has the right to occupy a  site, facility or unit or part of 
a site, facility or unit, or the land on which the site, facility or unit is 
located. 

 
7. “Operator” means any person in control of or having responsibility for 

daily operation of a facility. 
 

8. “Owner” means any person who owns a site, facility or unit or part of 
a site, facility or unit, or who owns the land on which the site, facility 
or unit is located.  Where real property is subject to a leasehold, the 
term owner includes both the lessor and the lessee. 

 
9. “Person” means any individual person, corporation, firm, association, 

joint venture, trust, partnership, unit of local government that is subject 
to the regulatory authority of the Village as exercised in this Article or 
other legal entity that is subject to the regulatory authority of the 
Village as exercised in this Article. 

 
10. “Premises” means the site, facility or unit and the land or leasehold on 

which the site, facility or unit where a Chemical Substance has been or 
is being stored or where a Release of a Chemical Substance has 
occurred. If the release occurs from a vehicle on a public right of way, 
then the term “premises” as used in this Article shall mean the vehicle 
from which the release occurred. 

 
11. “Superintendent” means the Village of Fox River Grove 

Superintendent of Water and Sewers. 
 

12. “Release” means any spilling, leaking, emitting, discharging, escaping, 
leaching, discharging or disposing of a Chemical Substance into a 
containment device, into the air, into the groundwater, surface water, 
surface soils or subsurface soils, or  into sanitary or storm sewers.  
Releases do not include:  intentional withdrawals of Chemical 
Substances for the purpose of legitimate sale, use, or disposal; and 
discharges permitted under federal, state, or local law. 
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13. “Village” means the Village of Fox River Grove, Illinois. 
 

Sec.  23-201   Applicability and Administration. 
 

(A) This Article applies to all persons who own or who occupy real property in the 
Village of Fox River Grove or real property which is provided with potable 
water by the Village of Fox River Grove.  The owner(s) and occupant(s) of 
real property subject to this Article are jointly and severally responsible for 
complying with the applicable provisions of this Article.  The failure of an 
owner or occupant of real property to comply with the requirements of this 
Article shall not be excused because of a lack of knowledge as to such 
requirements or their applicability. 

 
(B) Except as otherwise provided in this Article, the Superintendent shall 

administer, implement and enforce the provisions of this Article.  The 
Superintendent, the Superintendent’s designees, and any other person who is a 
peace officer shall have the authority to issue citations or sign complaints on 
behalf of the Village for the purpose of enforcing the provisions of this 
Article.  Any powers granted to or duties imposed on the Superintendent by 
this Article may be delegated by the Superintendent to other employees, 
officers or agents of the Village. 

 
Sec.  23-202   Release of Chemical Substances Prohibited. 

 
  It shall be unlawful for any person to intentionally or recklessly release, any Chemical 

Substance or combination of Chemical Substances in such a manner or at such a location 
where, unless remediated, there is a reasonable possibility that the Chemical Substance will 
come into contact with or be absorbed into groundwater or will enter into the Village’s 
potable water supply system. 

 
Sec. 23-203  Reporting Requirements in the Event of a Release of a Chemical 
Substance.  

 
(A) Whenever there is any release of a Chemical Substance or combination of 

Chemical Substances that exceeds more than ten pounds in weight or five 
gallons in volume in such a manner or at such a location where, unless 
remediated, there is a reasonable possibility that the Chemical Substance will 
come into contact with or be absorbed into groundwater or will enter into the 
Village’s potable water supply system, the owner and the occupant of the 
Premises where the release occurred shall immediately notify the 
Superintendent and provide the following information: 
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1. Any and all actions that have been and are intended to be taken to halt 
the release of the Chemical Substance. 

 
2. An estimate of the quantity of the Chemical Substance released. 

 
3. The methods that are to be used to clean up and otherwise remediate 

the Chemical Substance that was released. 
 

(B) The notification provided for in Section 23-203(A) must be given even if the 
release would not constitute a violation of Section 23-202.  The initial 
notification of a Chemical Substance release may be made by telephoning the 
Superintendent or the Village’s Police Department. If initial notification of a 
release is made by telephone or other oral communication, then a written 
notification of the release containing the information required under Section 
23-203(A) must be made to the Superintendent no later than 48 hours after the 
release occurred or was first discovered, whichever occurs last.   

 
(C) It shall be unlawful for any person to fail to give the notification of a release 

of a Chemical Substance or combination of Chemical Substances as provided 
in this Section 23-203. 

 
Sec.  23-204   Remediation of Releases. 

 
(A) If a release occurs for which notification is required under Section 23-203, 

then the owner and occupant of the Premises where the release occurred, shall 
be required to submit a plan to the Village for the remediation of the release.  
Such plan must be submitted to the Village within the time period specified by 
the Superintendent, but no later than seven (7) days after the date on which the 
Release was first discovered to have occurred. 

 
(B) Following the submission of the remediation plan provided for in Section 23-

204(A), the Superintendent shall schedule a conference with the person(s) 
who submitted the remediation plan.  The purpose of the conference shall be 
to discuss and establish the procedures, investigations, studies and compliance 
measures that the Village deems necessary in order to control and prevent any 
Chemical Substances from coming into contact with or being absorbed into 
groundwater or entering into the Village’s potable water supply system as a 
result of the release.  Following the conference, the Superintendent shall issue 
a “Remediation Order” which sets forth in writing the steps which the owner 
and any occupants of the Premises on which the release occurred must take in 
order to remediate the release and the time periods within which such steps 
must be taken.   
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(C)  It shall be unlawful for the owner or occupant of Premises on which a release 
has occurred to fail to comply with a Remediation Order. 

 
(D) The owner and occupant of any Premises on which a release has occurred 

shall be jointly and severally liable to reimburse the Village for any costs and 
expenses which the Village may incur as the result of the release.  Payment of 
any such costs and expenses must be made to the Village not more than 45 
days after the date that the Village issues an invoice for the costs and 
expenses.  

 
(E) If an owner or occupant fails to comply with a Remediation Order, or if it 

otherwise becomes reasonably necessary for the Village to remediate the 
effects of a release in order to prevent a Chemical Substance from coming into 
contact with or being absorbed into groundwater or will enter into the 
Village’s potable water supply system or to eliminate a Chemical Substance 
from the ground water or the Village’s potable water supply, then the Village 
may take whatever steps it determines in the reasonable exercise of its 
discretion are necessary to remediate. The owner and any occupants of the 
Premises on which the release of the Chemical Substance occurred and any 
other person who caused the release of the Chemical Substance or the 
contamination of the groundwater or the Village’s potable water supply with 
the Chemical Substance shall be jointly and severally liable to reimburse the 
Village for the cost of any such remediation work performed by or on behalf 
of the Village.  Such reimbursement shall be made not less than 45 days after 
the Village issues an invoice for the cost of the remediation work. 

 
 

Sec.  23-205   Chemical Substances Storage Permit Required. 
 

(A) Except as provided in Section 23-205(B) and (C) it shall be unlawful for any 
person to store Chemical Substances which weigh more than ten pounds or 
have a volume of more than five gallons in any single container without first 
obtaining a Chemical Substances Storage Permit from the Superintendent. 

 
(B) The permit requirements contained in Section23-205(A) of this Article shall 

not apply to the following: 
 

1. Fuel tanks that have been issued a license by the Illinois or United 
States Department of Transportation. 

 
2. Fuel tanks and fluid reservoirs which are attached to motor vehicles 

licensed by the federal or a state government and which are used in the 
operation of such vehicles. 
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3. Fuel containers and fluid reservoirs that are attached to lawn or yard 
maintenance equipment and which are used in the operation of such 
equipment. 

 
4. Fuel containers that are attached to or associated with water craft and 

which are used in the operation of the water craft. 
 

(C) The permit requirements contained in Section23-205(A) of this Article do not 
apply to the  owner or occupant of premises used for residential purposes with 
respect to Chemical Substances  stored or maintained on the premises that are 
being stored by the owner or occupant of the premises for the owner’s or 
occupant’s own use, provided (I) that the Chemical Substances  stored or 
maintained are not used or  intended to be used in connection with a business 
and (ii) are intended to be used on the Premises  where they are being stored. 

   
Sec.  23-206  Applications for Chemical Substances Storage Permits.  

 
(A) Persons required to obtain a Chemical Substance storage permit shall submit 

to the Superintendent a permit application containing the following 
information: 

 
1. Description of activities, facilities, and processes on the premises to be 

covered by the permit, including a list of the Chemical Substances to 
be used or stored on the premises to be covered by the permit; 

 
2. Number and type of employees, hours of operation,; 

 
3. Site plans, floor plans; 

 
4. A Release Prevention, Containment and Control Plan as described in 

Section 23-207; and 
 

5. Such other information as the Superintendent in the reasonable 
exercise of his discretion determines is required in order to be able to 
evaluate whether a Chemical Substances Storage Permit should be 
issued and what, if any conditions should be attached to the permit. 

 
(B) If the Village provides a form for the application for a Chemical Substances 

Storage Permit, the application for a Chemical Substances Storage Permit 
must be submitted using the Village application form. 

 
(C) Incomplete or inaccurate applications shall be returned to the applicant for 

correction prior to review and action by the Superintendent.  
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(D) All Chemical Substance Storage Permit applications must be signed by the 
owner or occupant of the premises where the Chemical Substances are to be 
stored or an authorized agent.  Applications shall include the following 
certification statement: 

 
"I certify that the information contained in the attached application for a 
Chemical Substance Storage Permit is, to the best of my knowledge and 
belief, true, accurate, and complete, and that I understand that the submission 
of false or inaccurate information is unlawful and will subject me to being 
fined.” 

 
Sec. 23-207  Release Prevention, Containment and Control Plan 

  
(A) Each application for a Chemical Substances Storage Permit shall be 

accompanied by a Release Prevention, Containment and Control Plan for the 
premises where the Chemical Substances are to be stored.  The Release, 
Prevention, Containment and Control Plan shall include, at a minimum, the 
following components: 

  
1. Emergency contact information; 

 
2. Description of activities, facilities, and plant processes on the 

premises; 
 

3. Description of stored Chemical Substances, locations, and quantities; 
 

4. Description of Chemical Substance disposal practices; 
 

5. Procedures for immediately notifying the Superintendent of any 
release as required by Section 23-203(A) of this Article; and 

 
6. Procedures to prevent accidental releases and to eliminate or minimize 

adverse impacts from accidental releases.  Such procedures include, 
but are not limited to, inspection and maintenance of storage areas, 
handling and transfer of Chemical Substances, loading and unloading 
operations, control of plant site runoff, worker training, building of 
containment structures or equipment, measures for containing 
Chemical Substances, and/or measures and equipment for emergency 
response. 

 
(B) The Release, Prevention, Containment and Control Plan shall also contain 

such additional information and components which the Superintendent 
determines  in the reasonable exercise of his discretion, are necessary in order 
to provide a plan of action which will protect against Chemical Substances 
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from coming into contact with or being absorbed into groundwater or entering 
into the Village’s potable water supply system and\or which will reduce the 
likelihood that an accidental release of Chemical Substances might occur. 

 
(C) After the issuance of the initial permit allowing the storage of Chemical 

Substances on a premises, the Release, Prevention, Containment and Control 
Plan shall be updated not less than once every three years.  The updated 
Release, Prevention, Containment and Control Plan shall be submitted to the 
Superintendent, for the Superintendent’s review and approval.  The 
Superintendent, may in the reasonable exercise of his discretion, require that a 
Release, Prevention, Containment and Control Plan for a premises be updated 
more frequently than once every three years if he determines that the Release, 
Prevention, Containment and Control Plan needs to be updated in order to 
protect against Chemical Substances from coming into contact with or being 
absorbed into groundwater or entering into the Village’s potable water supply 
system and\or in order to reduce the likelihood that an accidental release of 
Chemical Substances might occur. 

 
(D) There shall be no application fee for a Chemical Substance Storage Permit. 

 
Sec. 23-208 Chemical Substance Storage Permit Issuance, Duration and 
Contents. 

 
(A) The Superintendent shall review each Chemical Substance storage permit 

application in consultation with the Village Engineer and within forty-five 
(45) days of receipt of a complete permit application, the Superintendent shall 
issue a decision as to whether the Chemical Substance storage permit should 
be issued.  The reasons the Superintendent may refuse to issue a Chemical 
Substances storage permit include, but are not limited to the following: 

 
1. The permit application is incomplete or inaccurate. 

 
2. The proposed Release, Prevention, Containment and Control Plan does 

not meet the requirements of Section 23-207 or will not provide 
adequate protection against Chemical Substances coming into contact 
with or being absorbed into groundwater or entering into the Village’s 
potable water supply system or does not adequately reduce the 
likelihood that an accidental release of Chemical Substances might 
occur. 

 
3. The storage of the Chemical Substance for which permission to store 

is being sought will create an unacceptable risk to the public health if 
stored on the premises in the application in the manner described in the 
application.  
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(B) If the Superintendent refuses to issue the Chemical Substance storage permit 
he shall inform the applicant in writing of the reasons the chemical substances 
storage permit was not issued. 

 
(C) The duration of a Chemical Substances Storage Permit shall be determined by 

the Superintendent, provided that no Chemical Substances Storage Permit 
shall have a duration of more than three (3) years from the effective date of 
the permit.  The Superintendent may issue a Chemical Substances Storage 
Permit which has a duration of less than three years if (1) the period of time 
that the Chemical Substance will be stored on the premises described in the 
permit application is to be less than three years; or (2) the storage of the 
Chemical Substance presents a potential hazard which requires that the 
premises covered by the permit be inspected or that the Release Prevention, 
Containment and Control Plan for the premises covered by the permit be 
reviewed and updated more frequently than once every three years. 

 
(D) A Chemical Substances Storage Permit shall include those conditions which 

the Superintendent determines are reasonably necessary to protect against the 
release of the Chemical Substances covered by the permit.  A Chemical 
Substances Storage Permit shall also include the following: 

 
1. The expiration date of the permit. 

 
2. A description of the premises for which the permit is being issued. 

 
3. A statement that the permit is not transferable to a new permittee 

unless the transfer is approved as provided in Section 23-211. 
 

4. A list of the Chemical Substances which the permit allows to be stored 
on the premises described in the permit. 

 
5. A statement that any release of a Chemical Substance must be reported 

immediately as provided in Section 23-203. 
 

6. A statement that the permit is conditioned upon compliance with the 
Release Prevention, Containment and Control Plan. 

 
Sec. 23-209:  Appeals of Decisions Relating to the Issuance of a Chemical 
Substance Storage Permit. 

 
(A) If the Superintendent denies an application for a Chemical Substance Storage 

Permit, the applicant may file a written request for reconsideration of the 
decision by the Superintendent.  The request for reconsideration shall state in 
detail the reasons why the applicant believes the decision denying the 
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application for a Chemical Substance Storage Permit should be reconsidered 
and the permit should be issued.  The request for reconsideration shall be filed 
with the Village Clerk. 

 
(B) The Superintendent shall provide notice of the issuance of a Chemical 

Substance Storage Permit by posting a notice of the issuance of the permit in 
the building where the office of the Village Clerk is located and by publishing 
a notice in a newspaper which has a general circulation within the Village.  
Any person residing in the Village, any person who owns or occupies real 
property that is connected to the Village’s potable water supply system and 
the applicant shall be entitled to request in writing that the Superintendent 
reconsider the terms and conditions contained in a Chemical Substances 
Storage Permit by filing the request with the Village Clerk.  Any request for 
reconsideration must state the conditions or terms in the permit which the 
person making the request wants to be modified.  The request for 
reconsideration may also request that the permit not be issued or that 
additional conditions be included in the permit.  Any request for 
reconsideration shall state in detail the reasons the request for reconsideration 
is being made. 

 
(C) Any request for the reconsideration of the issuance or denial of a permit must 

be made not more than thirty days after the date notice of the issuance of the 
permit is published in a newspaper of general circulation in the Village as 
provided in Section 23-109(B).  If no request for reconsideration is filed with 
the Village Clerk within such thirty day time period, the decision to issue the 
permit shall become final for purposes of judicial review. 

 
(D) If a request for reconsideration of the issuance of a Chemical Substance 

Storage Permit is made by a person other than the applicant, then the 
Superintendent shall promptly notify the applicant by sending a copy of the 
request for reconsideration to the applicant along with a notice stating that the 
applicant has seven days from the date of the notice to file a written response 
to the request for reconsideration with the Village Clerk. 

 
(E) If the Superintendent fails to act on a request for reconsideration within thirty 

days after the request for reconsideration is filed, then the request for 
reconsideration shall be considered to have been denied, provided that the 
Superintendent may extend for a period not to exceed 90 days the time within 
which the Superintendent will decide whether to grant or deny the petition for 
reconsideration.  Any decision by the Superintendent to deny a request for 
reconsideration shall constitute a final decision for purposes of judicial 
review. 
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Sec. 23-210  Modification of Chemical Substance Storage Permits. 
 

(A) The Superintendent may modify a Chemical Substance Storage Permit for any 
of the following reasons: 

 
1. To incorporate any requirements resulting from a new or revised 

Federal, State or local law, ordinance, rule or regulation. 
 

2. To take into account any technological developments. 
 

3. To take into account any new information relating to the storage or 
potential dangers or hazards of the Chemical Substances allowed to be 
stored under the Chemical Substance Storage Permit. 

 
4. To take into consideration and address any substantial alterations or 

additions to the operations or activities which occur on the premises 
covered by the Chemical Substance Storage Permit that have occurred 
since the date the permit was issued. 

 
5. Because of a violation of this ordinance or another applicable law, rule 

or regulation, or because of a failure to comply with a term or 
condition contained in the Chemical Substance Storage Permit. 

 
6. To correct typographical or other errors in the Chemical Substance 

Storage Permit or in the Release Prevention, Containment and Control 
Plan. 

 
7. To correct misrepresentations or the failure to disclose information in 

the application for the Chemical Substance Storage Permit. 
 

8. To reflect a transfer in the ownership or occupancy of the premises 
covered by the Chemical Substances Storage Permit, provided that the 
transfer has been approved as provided in Section 23-211. 

 
9.   To protect against Chemical Substances covered by the permit from 

coming into contact with or being absorbed into groundwater or 
entering into the Village’s potable water supply system and\or in order 
to reduce the likelihood that an accidental release of Chemical 
Substances might occur. 

 
(B) If the Superintendent proposes to modify a Chemical Substances Storage 

Permit, the Superintendent shall notify the permit holder of the modifications 
the Superintendent proposes to make to the permit and the reasons for the 
modifications.  The permit holder shall be given not less than thirty days to 
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respond in writing to the Superintendent as to why the modifications should 
not be made as proposed and to otherwise comment on the proposed 
modifications.   

 
(C) If a Chemical Substances Storage Permit is modified as provided in this 

Section 23-210, the Superintendent shall give notice of the modification in the 
same manner provided for giving public notice of the issuance of permits in 
Section 23-209(B).  Any person who occupies property that is connected to 
the Village’s potable water supply system and the person to whom the permit 
has been issued shall be entitled to request in writing that the Superintendent 
reconsider the terms and conditions contained in a Chemical Substances 
Storage Permit by filing the request with the Village Clerk as provided in 
Section 23-209(B).  The procedures set forth in Section 23-209 applicable to 
the reconsideration of decisions to issue a Chemical Substances Storage 
Permits shall be applicable to requests for reconsideration of decisions to 
modify the conditions contained in a Chemical Substances Storage Permit. 

 
Sec. 23-211 Transfer and Assignment of Chemical Substance Storage Permits. 

 
(A) Chemical Substance storage permits are valid only for the premises described 

in the permit and for the permittee identified in the permit.  Chemical 
Substance storage permits cannot be transferred or assigned without the prior 
written approval of the Superintendent. If the premises for which a Chemical 
Substances Storage Permit has been issued is sold or otherwise transferred to a 
new owner who will maintain the same operation in the same premises, 
whether or not the seller will continue to operate the equipment or the 
equipment is leased to another entity for its operation at the site of the original 
permittee, then the permit held by the seller and/or owner shall be reissued by 
the Village to the new owner and/or operator as a temporary permit; provided: 

 
 1. The new owner and/or operator notifies the Village thirty (30) calendar 

days in advance of the transaction, and 
 

 2. The new owner and/or operator confirms to the Village, within 24 
business hours of the transaction, of completion of the sale or 
execution of an operating contract, and 

 
 3. The new owner and/or operator immediately applies for a new permit 

in accordance with this Article. 
 

(B) A temporary permit shall be valid for a period of not more than ninety (90) 
days. 
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Sec. 23-212 Enforcement. 
 

(A)  If an alleged violation of this Article occurs, the Superintendent shall send or 
otherwise cause a written “Notice of Violation” to be delivered to the person 
alleged to have committed the violation.  The "Notice of Violation" shall 
describe the violation that is alleged to have occurred and shall set a time and 
place for a Compliance Meeting.  The Compliance Meeting shall  be attended 
by the Superintendent and other appropriate representatives of the Village, the 
person alleged to have committed the violation and any representatives or 
agents of the person alleged to have committed the violation, provided that the 
failure of the person alleged to have committed the violation and any of such 
person’s representatives failure or refusal to attend a scheduled Compliance 
Meeting shall not preclude the Compliance Meeting from occurring.  The 
purpose of such a meeting shall be to establish the procedures, investigations, 
testing studies and compliance measures as the Village deems necessary and 
desirable to determine whether a violation occurred, to control and prevent 
any further violations of this Article and to remediate the adverse effects of 
any prior violations.  During the Compliance Meeting the person alleged to 
have committed the violation shall be given the opportunity to present 
evidence and otherwise explain why such person is not responsible for the 
violation or should not be required to remediate the adverse effects of the 
violation. 

  
(B)  Following the completion of any procedures, testing, investigations or studies 

provided for as a result of the Compliance Meeting or at such other time as the 
Village deems appropriate following the Compliance Meeting, the Village 
may issue an order which may require the person alleged to have committed 
the violation to take certain steps as described in the order to prevent 
violations from occurring in the future and\or to remediate adverse effects 
resulting from the violation. 

 
(C) A failure to timely comply an order issued in accordance with Section 23-

212(B) shall make the person to whom the order is directed subject to fines 
and any other applicable penalties as provided for in this Code. 

 
(D) The enforcement procedures provided for in this Sections 23-212(A) and 23-

212(B) are not exclusive.   
 

(E) If there is a violation of any provision of this Article, the Village shall be 
entitled to seek any remedy and to impose any penalty as may otherwise be 
authorized by state law, by this Code or by any other ordinance of the Village 
or which may otherwise be available to the Village in law or in equity, 
including but not limited to injunctive relief.  
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Sec. 23-213 Violations of State and Federal Water Quality Standards 
 

 If the Village is fined by the State of Illinois or the United State Environmental 
Protection Agency for a violation of water quality standards as the result of a release, 
then the Village shall, in addition to any other remedy which may be available, also 
be entitled to recover from any person or persons who caused the release or whose 
failure to comply with the requirements of this Article resulted in the occurrence of 
the release, the amount of  any   such fine as well as any costs incurred by the Village 
as a result of the violation of the water quality standards, including but not limited to 
all Village legal, sampling and  analytical testing costs. 

  
Sec. 23-214 Revocation of Chemical Substances Storage Permit. 

 
(A) The Village President may revoke a Chemical Substance Storage Permit for 

good cause, including, but not limited to, the following reasons: 
 

1. Failure to notify the Superintendent of substantial changes relating to 
the use or storage of Chemical Substances on the premises for which 
the permit was issued prior to the occurrence of the change; 

 
2. Misrepresentation or failure to fully disclose all relevant facts in the 

Chemical Substance storage permit application; 
 

3. Failure to pay fines; 
 

4. Failure to meet compliance schedules; 
 

5. Failure to provide advance notice of the transfer of business or 
operation ownership of a permitted facility; or 

 
6. Violation of any standard or requirement, or any terms of the Chemical 

Substance storage permit or this Article. 
 

(B) The Superintendent may order any person whose Chemical Substances 
Storage Permit is subject to revocation to show cause as to why the Chemical 
Substance storage permit should not be revoked.  A notice shall be served on 
the offending person, specifying the time and place of a hearing to be held by 
the Village President at which the person to whom the Chemical Substances 
Storage Permit has been issued shall show cause as to why the Chemical 
Substance storage permit should not be revoked.  The notice of the hearing 
shall be served personally or by registered or certified mail, return receipt 
requested, at least ten (10) days before the hearing.  The notice shall specify 
the reason or reasons as to why the Chemical Substances Storage Permit is 
subject to revocation. 
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(C) The Village President may conduct the hearing and take the evidence or may 
designate a hearing officer to conduct the hearing.  The Village President or 
hearing officer shall have the authority to:  

   
1. Issue, in the name of the Board, notices of hearings requesting the 

attendance and testimony of witnesses and the production of evidence 
relevant to any matter involved in such hearing;  

 
2. Take the evidence;  

 
3. When the hearing is conducted by a hearing officer the hearing officer 

shall transmit a report of the evidence and hearing, including 
transcripts and other evidence, together with the hearing officer’s 
recommendation to the Village President as to whether the Chemical 
Substances Storage Permit should be revoked. 

 
(D) At any hearing held pursuant to this Article, testimony taken must be under 

oath and recorded stenographically or by tape recording.  The transcript of 
said hearing shall be made available to any member of the public or any party 
to the hearing upon payment of the usual copying charges therefor.  The 
hearing shall be an informal hearing and the rules of evidence applicable in 
courts of law shall not be applicable. 

 
(E) After the Village President has reviewed the evidence, the Village President 

may issue an order to the offending person responsible for the violation of this 
Article directing either: That the Chemical Substance storage permit be 
revoked; or that following a specified time, the Chemical Substance storage 
permit shall be revoked, unless adequate progress towards compliance is 
accomplished; or direct the offending person to remove the Chemical 
Substances from the premises within a specified period of time; or that such 
other action as deemed necessary by the Village President to abate the 
improper Chemical Substance storage.  Further orders and directives as are 
necessary may be issued.  

 
(F) Notwithstanding any other provision of this Article, the Superintendent shall 

have the authority, after informal notice to the offending person, to 
immediately and effectively halt or prevent any release of Chemical 
Substances that reasonably appears to present an imminent danger to the 
Village’s potable water supply or to the health, safety, or welfare of the 
public.  When the Superintendent determines that such an emergency situation 
exists, he shall issue a verbal order (followed as soon thereafter as is 
reasonably possible by a written order) to the person responsible for creating 
the dangerous situation, stating the reason for the order and the actions which 
must be taken to eliminate the reason for the emergency situation.  Methods of 
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informal notice shall include, but not be limited to, any of the following:  
Personal conversation between the responsible person and the Superintendent, 
telephone calls, letters, hand-delivered messages, or notices posted at the 
responsible person’s premises.  

 
(G) Any person who has their Chemical Substances storage permit revoked 

pursuant to this Section 23-214 shall have the right to request to make a 
presentation to the Board of Trustees of the Village, at which time the person 
shall be given the opportunity to explain why their permit should not be 
revoked.  Following the presentation, the Board of Trustees may request that 
the Village President reconsider the decision to revoke the Chemical 
Substances Storage Permit.  

 
Sec. 23-215 False Information or Statements. 

 
It shall be unlawful for any person to knowingly make any false statement or 
certification in any application, record, report, plan or other document required to be 
filed with the Village under this Article, including, but not limited to, the application 
for a Chemical Substances Storage Permit or in any document filed with the Village 
or required to be maintained pursuant to this Article. 

 
Sec. 23-216.  Penalties and Liability for Costs. 

 
Any person who is found to have violated any provision of this Article, shall upon 
conviction be fined not less than Two Hundred Fifty ($250.00) or more than One 
Thousand Dollars ($1,000.00) for each violation.  Each day that violation of this 
Article continues shall constitute a separate violation.  A separate violation shall be 
considered to have occurred for each Chemical Substance that is improperly stored or 
is released during any day.  In addition to the penalties provided for in this Section 
and any other applicable penalty or sanction, the Village may recover the reasonable 
attorney’s fees, court costs, court reporter fees and any other litigation expenses it 
may incur in enforcing the provisions of this Article against any person who is found 
to have violated the provisions of this Article. 
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SECTION 2: This ordinance shall be in full force and effect from and after its passage, 
approval and publication in pamphlet form as provided by law. 

 
PASSED by the following roll call vote this           day of                        , 2005. 
AYES: 
NAYS: 
ABSENT: 

 APPROVED this         day of                       , 2005.     

 VILLAGE PRESIDENT 

 ATTEST: 

 VILLAGE CLERK 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown from 
approximately 182,000 to 260,000 in the year 2000:  an increase of 42 percent.  Projections 
indicate that population may grow to nearly 350,000 by 20201 and 450,000 by 2030.  The 
existing and anticipated rate of growth has sparked concerns regarding the impact of growth on 
our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  First 
is the primary impact of increased groundwater pumping for water supply.  Communities 
question whether there is sufficient water below us to quench the thirst of the growing 
population.   
 

Second is the potential for groundwater contamination that grows with the population 
and the increased business activity in the area.  This threat is not limited solely to the spilling of 
hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat just due to the 
increased volume of water and residuals that are placed on the land. 
 

Finally, a less evident but nevertheless important impact of groundwater use is the 
potential impact on natural wetlands, fens, streams and lakes.  These natural areas are dependent 
on groundwater discharges to the surface.  Excessive pumping may reduce or eliminate the flow 
of groundwater to the surface thus reducing the water levels in areas dependent on a constant 
inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to implement 
a coordinated approach to improve management of regional groundwater resources.  In 1996, the 
county organized a series of public workshops to obtain stakeholder input to identify, organize, 
prioritize and refine issues to be addressed in a countywide groundwater management plan and 
the preferred approach to each issue.   
 

In March 2001, McHenry County officials executed a contract with the engineering firms 
of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate stand 
alone studies that look at the different aspects of groundwater use in McHenry County.   

                                                 
1  Northeastern Illinois Panning Commission, “Toward 2020: Population, Household and Employment Forecasts 

For Counties and Municipalities in Northeastern Illinois.”  September 2000. 
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Those studies are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals: Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework literally provides the structure by 
which the county may plan for the future.  Any management plan must conform to the rules of 
law that apply to groundwater in Illinois.  The framework includes a general examination of 
existing laws and regulations related to groundwater resource management, an assessment of 
alternative approaches to correct any problems or deficiencies identified, and develop 
management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent analyses 
of this information to estimate the impacts of growth, capacities of the aquifers, and potential for 
groundwater contamination.   
 
REPORT 3:  COUNTYWIDE GROUNDWATER PROTECTION PLAN 

The objective of Groundwater Protection Plan is to determine the extent of and potential 
for groundwater contamination in the county and recommend actions and policies to address 
current problems and prevent further contamination.  
 
REPORT 4:  COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 
REPORT 4:  PLAN 
 
This study includes the development of recommendations for management of decentralized 
wastewater systems located outside of sewer service area boundaries, the establishment of a 
program to correct problems related to existing onsite systems, and preparation of a plan for 
management of septage generated within the county. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS:  PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report specifically addresses the potential impacts of chlorides and agricultural 

chemicals on groundwater and sensitive ecosystems, and recommends actions to prevent further 
negative impacts. 
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INTRODUCTION 

Outside and, in some cases, within the incorporated areas of McHenry County, 
wastewater treatment is primarily provided by privately owned, onsite treatment or “septic” 
systems located on each owner’s property.  These systems discharge partially treated wastewater 
below the ground surface where the wastewater receives final treatment as it percolates through 
the soil before mixing with the underlying groundwater.  The waste materials retained in the 
septic tank, called “septage” are removed periodically and transported to municipal wastewater 
treatment plants or spread on approved land application sites. 
 

Since the sole source of drinking water in McHenry County is groundwater, protecting 
both the quantity and quality of this vital resource is critical to sustaining a healthy living 
environment.  Thus it is important that threats to this resource are carefully managed.  Properly 
managed onsite treatment systems can provide safe and effective treatment thereby protecting 
groundwater quality and returning the treated water to the groundwater to preserve this resource. 
However, inadequate or malfunctioning onsite systems and improper septage disposal practices 
can pose a risk of groundwater contamination by nitrates, aquatic plant nutrients, and pathogens 
that could adversely impact water supplies and surface waters.  Therefore, this section of the 
McHenry County Groundwater Resources Management Plan evaluates the potential risks that 
onsite wastewater treatment systems pose to groundwater and recommends actions that 
McHenry County can take to effectively manage these risks. 
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1.  STATUS OF ONSITE WASTEWATER TREATMENT IN MCHENRY COUNTY 

    1.1 Role of Onsite Wastewater Treatment in Rural Infrastructure 

Onsite wastewater systems, or “septic systems” have been used since the early 1900s to 
provide wastewater treatment outside of municipal sewer service.  However, it was not until the 
federal rural electrification program brought a reliable power source to farms in the 1940s that 
their use became widespread.  With electricity available, families were able to install pressurized 
water systems and modern indoor plumbing in their homes for the first time.  With the increased 
use of water a need for safe wastewater disposal was created.  Cesspools were commonly used, 
but when they proved unable to accept the increased volumes of wastewater discharged into 
them, shallow trenches were constructed as a means to increase the infiltration area.  These were 
the forerunners of today’s septic systems. 
 

The suburban housing boom that followed World War II outpaced the construction of 
sewers in the urban fringes; consequently “septic systems” became the common method of 
wastewater treatment in the suburbs.  Programs regulating the installation and use of onsite 
wastewater systems on farmsteads were not adequate for small lot subdivisions.  System siting 
and design guidelines were vague or non-existent.  Little was known about the relationship 
between design and performance.  Operation and maintenance were left to homeowners who 
were typically uninformed.  With limited alternatives, treatment systems were often installed 
where conditions were not suitable or where designs were inappropriate for the application.  As a 
result, hydraulic failures in the form of plumbing backups or wastewater surface ponding were 
common, and created health hazards and nuisances for the owners as well as their neighbors. 
 

In the 1950s, local governments began to promulgate codes and ordinances to regulate 
the use of onsite wastewater treatment systems.  These were prescriptive rules that limited the 
use of pre-engineered systems on sites meeting specific criteria.  The prescribed designs were 
intended to prevent direct contact with wastewater by requiring that wastewater be discharged 
below the ground surface and distant from drinking water wells.  However, these designs were 
not well founded on scientific principles, but rather on empirical relationships, arbitrary 
requirements, and folklore (Gunn, 1991; Otis and Anderson, 1994). 
 

The success of early codes in regulating system use and preventing system failure was 
limited.  Only 30 to 40 percent of the land area available for development met the requirements 
of these codes (Wenk 1971).  With development pressures the code limits were often stretched to 
allow building on land that was unsuitable for the proposed system designs.  Without practical 
alternatives, onsite system failures were frequent. 
 

As the need for and the experience with onsite systems increased, most local rules were 
revised.  These revisions include improved designs and practices, which expanded the range of 
sites on which onsite wastewater treatment systems could be used, and reduced the risks of 
failure.  However, the rules remained prescriptive and as such, only ensured that a code 
compliant system was installed.  Proper operation and maintenance was not assured because the 
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property owner was unaware of what should be done or found it distasteful.  As a result, “septic 
systems” were not highly regarded by owners or planners and were considered a poor substitute 
to central sewerage.  Instead, they were typically thought of as interim systems that ultimately 
would be replaced with central sewerage. 
 

This paradigm that “septic systems” are only interim facilities and are inadequate 
substitutes for central sewerage is no longer realistic.  Twenty five percent of all existing 
households and approximately 35 percent of all new homes built in the United States are beyond 
the reach of sewer systems and must rely on onsite systems for wastewater treatment (USEPA, 
1998).  In some states, over 40 percent of homes are served by onsite systems.  Rather than 
declining, onsite wastewater system use is increasing because sewer construction costs are 
excessively high where building densities are low. Additionally, the United States 
Environmental Protection Agency (USEPA) construction grants program, which provided cities 
financial assistance to reduce the local share of construction costs to affordable levels, no longer 
exists.  Onsite wastewater systems are thus usually the only affordable alternative outside of 
urban areas. 
 

Fortunately, onsite systems are viable and acceptable alternatives to central sewerage in 
protecting public health and the environment.  With the exception of nitrate, a suitably sited, 
designed, constructed, and maintained traditional “septic system” meets most public health and 
water quality goals (Ayres Associates, 1995; USEPA 2002).  Where higher levels of treatment 
are required than can be achieved by traditional designs, a variety of treatment technologies are 
available that have the capabilities to effectively attain most public health and water quality 
goals consistently and reliably with proper management (USEPA 2002). 
 

In addition to providing effective treatment capabilities, onsite systems offer several 
advantages over central sewerage (English, et al., 1999; Otis, 1998): 
 

 They are often less costly. 
 

 They are better suited in areas of low-density housing. 
 

 They use the natural environment’s assimilative capacity, more efficiently 
reducing treatment costs and avoiding large mass discharges of pollutants typical 
at municipal treatment plant outfalls. 

 
 They can be used to improve watershed management because the systems 

recharge groundwater throughout the basin rather than transporting the water in 
sewers to the bottom of the drainage basin where it is discharged and lost from 
the basin after treatment. 

 
 They produce fewer residuals that must be treated and disposed. 
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 When malfunctions do occur, they are small, have limited impacts, and are easier 
and less expensive to correct. 

 
Unfortunately, these advantages have been overlooked because the public’s perception is 

that onsite systems are not reliable or able to protect public health and water resources 
adequately.  Public sewer systems continue to be preferred by the general public. Yet, onsite 
treatment systems will remain permanent components of our rural and semi-rural infrastructure.  
They are needed to provide affordable sanitation and sustainable development for individual 
homes, small, unsewered communities, and urban fringe developments.  Therefore, the approach 
to system regulation must be improved.  Changes are needed to ensure that public health and 
water resources are protected while allowing a standard of living similar to that of urban 
residents.  Without such changes, communities are faced with severe limitations on unsewered 
development, impaired water quality, or excessively expensive central sewerage.  
 

The report based on the 1996-97 McHenry County stakeholder process described the 
scope of the decentralized wastewater management element of the groundwater plan as follows: 
 

 Acceptable arrangements for proper treatment and disposal or reuse of 
wastewater in areas outside municipal sewer service areas are needed to protect 
public health and groundwater quality, and to permit development to occur at 
suitable locations and densities.  While both public and private water supplies in 
the county are derived from groundwater sources, the current pattern is for 
municipal wastewater effluent to be discharged to surface waters and for 
wastewater from private systems to be discharged to the soil and groundwater. 

 
 Properly designed and maintained soil absorption and land treatment systems 

provide a high degree of wastewater purification.  These systems often provide 
for beneficial reuse of water and nutrients.  They can be designed and located to 
achieve open space preservation goals and avoid undesirable secondary impacts 
associated with extending sewer interceptors into undeveloped areas.  Special 
designs or newer technologies can overcome most soil limitations, although these 
may increase costs. 

 
 This element includes the development of recommendations for management of 

decentralized wastewater systems located outside of sewer service area 
boundaries, establishment of a program to correct problems related to existing 
onsite systems, and preparation of a plan for management of septage generated 
within the county. 
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    1.2 Wastewater Treatment in McHenry County 

During the stakeholder process conducted in 1996-97 to develop the scope of the 
groundwater plan, several points of linkage were identified between groundwater management 
and wastewater management.  These links make wastewater management an important element 
of a comprehensive groundwater plan for McHenry County, and help to define the approach that 
will be taken in consideration of wastewater management options: 
 

 Wastewater in unsewered areas of the county is handled mainly through 
individual private septic systems that discharge effluent to the soil.  Much of the 
septage generated within the county is applied to farmland.  Properly designed 
and managed septic systems and land application of septage provide a high 
degree of purification and contribute to groundwater recharge.  However, 
inadequate or malfunctioning onsite systems and improper septage disposal 
practices pose a risk of contamination of groundwater by nitrates, pathogens and 
other pollutants that may adversely affect aquifers used for potable water 
supplies. 

 
 In areas served by public sewers, the current practice by McHenry County 

municipalities is to provide conventional wastewater treatment and discharge the 
effluent to surface waters.  This approach has come to be nearly taken for 
granted.  But in evaluating options for managing groundwater resources, the 
technical feasibility, economics, and environmental impacts of land application 
of wastewater effluent should be considered. 

 
 In unsewered areas, sanitary codes have historically been a major constraint on 

the location and density of new development.  Advances in onsite wastewater 
treatment technologies and the increased use of clustered soil absorption systems 
and land treatment systems create opportunities for greater flexibility in 
subdivision planning, but also pose challenges to ensure the development is 
compatible with sound planning principles and sustainable use of groundwater 
resources. 

 
 Related to the previous point, new approaches to conservation planning for 

subdivisions place increased emphasis on distributed stormwater management 
that, among other benefits, increases the amount of rainfall that recharges 
groundwater, rather than running off to surface waters.  By increasing site 
planners’ flexibility in locating building lots and preserving natural features of 
subdivisions, the use of cluster systems can facilitate designs that maximize post-
development groundwater recharge from both rain falling on the site and 
recycling of treated wastewater effluent. 
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1.2.1 Public Wastewater Collection and Treatment Systems - McHenry County 
municipalities with public sewerage systems use groundwater as their public water supply and 
discharge treated wastewater effluent to surface waters.  The municipalities and sanitary districts 
listed in Table 1 own and operate public wastewater collection and treatment facilities under the 
National Pollutant Discharge Elimination System (NPDES) permits issued by the IEPA: 
 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 1 

 
Municipal Wastewater Treatment Facilities & Discharge Watersheds 

 
Permittee Watershed 
Village of Algonquin Fox 
Village of Cary Fox 
City of Crystal Lake Fox 
Village of Fox River Grove Fox 
City of Harvard Kishwaukee (Piscasaw Creek) 
Village of Hebron Fox (North Branch/Nippersink Creek) 
Village of Huntley Kishwaukee (South Branch) 
Village of Johnsburg Fox 
Lake in the Hills Sanitary District Fox 
Village of Lakewood Fox (east) & Kishwaukee (west) 
City of Marengo Kishwaukee 
City of McHenry Fox 
Northern Moraine Wastewater Reclamation District Fox 
Village of Richmond Fox (North Branch/Nippersink Creek) 
Village of Spring Grove Fox (Nippersink Creek) 
City of Woodstock Fox (South Branch/Nippersink Creek) 
 

Table 2 is a summary of the NPDES permit and flow information for each collection 
system as reported by the Illinois Environmental Protection Agency (IEPA) in February 2002.  
The flow data pertains to the 2000 calendar year. 
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County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 2 

 
Municipal Wastewater Treatment Facilities 

 

 
NPDES 
Permit 

Ave 
Design 
Flow 

(MGD) 

Max 
Design 
Flow 

(MGD) 

Average 
Flow 

(MGD) 

High 
Month 
Flow 

(MGD) 

Three 
Month 
Low 
Flow 

(MGD) 
Algonquin IL0023329 2.20 5.24 2.0572 2.613 1.7610 
Cary IL0020516 2.00 5.40 1.5128 1.575 1.4573 
Crystal Lake IL0028282 4.50 11.25 3.8450 4.930 3.1867 
Crystal Lake IL0053457 1.70 5.00 0.5605 0.630 0.5333 
Fox River Grove IL0020583 1.25 3.50 0.9308 1.081 0.8610 
City of Harvard IL0020117 1.50 3.75 1.3689 2.345 1.0673 
Hebron IL0026433 0.19 0.47 0.0858 0.092 0.0837 
Huntley IL0029238 1.20 3.00 0.6390 0.877 0.4197 
Huntley IL0070688 0.65 1.30 0.2204 0.501 0.0750 
Johnsburg Permit issued 2001 
Lake in the Hills IL0021733 3.10 6.39 2.5396 3.075 2.2863 
Lakewood  IL0045446 0.32 0.80 0.2950 0.407 0.2403 
Marengo IL0020729 0.90 5.94 0.5944 1.098 0.3977 
McHenry (Central) IL0021067 3.00 7.50 2.3750 3.800 1.9667 
McHenry (South) IL0066257 1.00 3.00 0.7817 1.000 0.6600 
Northern Moraine IL0031933 2.00 5.00 1.2039 1.512 1.0670 
Richmond  IL0026093 0.38 0.94 0.3215 0.654 0.1813 
Spring Grove Permit issued 2001 
Woodstock IL0031861 3.50 10.50 2.5692 4.290 1.9433 
Woodstock IL0034282 1.75 5.40 1.0990 1.706 0.8037 

 
1.2.2 Private Wastewater Treatment Systems - The total number of onsite wastewater 

systems in McHenry County is estimated to be about 34,000. 
 

In 2000, McHenry County ranked first among Illinois counties in the total number of new 
and replacement private sewage disposal systems installed that year.  According to statistics 
compiled by the Illinois Department of Public Health (IDPH), there were 705 total systems 
installed under McHenry County’s private sewage program that year.  (Memorandum, June 14, 
2001, from Douglas Ebelherr, IDPH.)  Lake County ranked second in the state with 567 total 
systems.  
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Table 3 presents a breakdown of the types of systems installed in 2000 in McHenry 
County, the northeastern Illinois region (Cook, DuPage, Grundy, Kane, Kankakee, Kendall, 
Lake, McHenry and Will counties), and the entire state.  The McHenry County numbers include 
seven septic tank/gravel systems installed in the McHenry County portion of the Village of 
Barrington Hills, which has its own private sewage program. 
 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 3 

 
Summation of Private Wastewater Treatment Systems 

 
McHenry County 

System Type Number % of McH Total NE Region State 
Septic tank to:     

Gravel system 407 057.7% 1,124 3,618 
Gravelless pipe 000 000.0% 0,005 996 
Chamber 122 017.3% 0,496 1,150 
Seepage bed 027 003.8% 0,034 265 
Buried sand filter 000 000.0% 0,015 999 
Lagoon 000 000.0% 0,000 146 
Mound 003 000.4% 0,218 226 

Aerobic unit to:     
Surface discharge w/o 
disinfection 000 000.0% 0,004 500 
Surface discharge with 
disinfection 000 000.0% 0,290 3,633 
Gravel system 119 016.9% 0,267 381 
Gravelless pipe 000 000.0% 0,013 57 
Chamber 021 003.0% 0,087 129 
Buried sand filter 000 000.0% 0,047 81 
Lagoon 000 000.0% 0,000 1 
Mound 005 000.7% 0,166 166 

IL raised filter bed 000 000.0% 0,007 14 
Peat bio-filter 001 000.1% 0,011 11 
Privies 000 000.0% 0,000 5 
Replacement holding tanks 000 000.0% 0,103 279 
TOTAL 705 100.0% 2,887 12,657 
Total repair/replacement 162 022.6% 0,852 4,386 
Total new systems 543 077.4% 2,035 8,271 
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Development scale wastewater systems, including cluster soil absorption systems, land 
treatment systems, or package treatment plants with a surface discharge have been used 
occasionally in the past.  Some of these systems have operated reliably for years without 
evidence of poor treatment or over-application.  Other systems did not properly treat and 
discharge the influent wastewater.  In McHenry County, there are some examples of clustered 
seepage systems such as the Prairie Ridge development east of Crystal Lake.  Small and medium 
sized developments served by land treatment systems have been used in recent years in 
neighboring counties; these systems generally apply centrally treated wastewater to golf courses 
in the development or to adjacent farmland or other vegetated landscapes.  Large land 
requirements,  proper management, and reliable performance are significant barriers to more 
widespread use of these concepts. 
 
    1.3 Existing Ordinances and Planning Activities Impacting Decentralized Wastewater 
Treatment 
 

1.3.1 McHenry County Onsite Wastewater Treatment Program - Rules and regulations 
governing onsite wastewater treatment and disposal exist at both the state and local level.  The 
Illinois Private Sewage Disposal Licensing Act (225 ILCS 225) provides for licensing of private 
sewage disposal contractors.  It also provides the establishment and enforcement of a minimum 
code of standards for the design, construction, materials, operation, and maintenance of private 
sewage systems, for the transportation and disposal of wastes there from, and for private sewage 
disposal servicing equipment.  Section 9 of this Act allows IDPH to designate and use municipal, 
district, or county health department as its agents.  Section 10 allows the enforcement of 
ordinances by units of local government.  The minimum code of standards for private sewage 
systems is set forth in the IDPH Rules, (2 ILL. ADM. CODE 1125), and Private Sewage 
Disposal Codes (77 ILL. ADM. CODE 905 and 906). 
 

The McHenry County Department of Health (MCDH) serves as an agent of the state, and 
as such has enacted its own ordinance.  The recently revised (effective February 1, 2003) Public 
Health Ordinance for McHenry County, Article X, regulates private wastewater and sewage 
treatment and disposal.  This ordinance establishes the requirements for service providers, design 
flows, site evaluation, approved systems, variance process, approval and permitting, and 
inspection and reporting.  In addition, this ordinance also regulates and monitors septage 
pumping and disposal services.  Since 1988, the county has had jurisdiction over all onsite 
wastewater systems, including those occurring within municipal boundaries. 
 

The septic system design and installation process is initiated by a soil and site 
investigation completed by a Certified Professional Soil Classifier.  This information is then 
provided to a licensed Professional Engineer, Private Sewage System Installation Contractor, or 
Environmental Health Practitioner who then prepares an appropriate design based on site 
conditions and code requirements.  A permit application is completed and submitted along with a 
plat of survey, soil boring report, system design, completed well application, and the appropriate 
fee to the MCDH for review and approval.  If the design is approved, a septic permit will be 
issued and a licensed Private Sewage System Installation Contractor can then install the system.  
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Septic permits are valid for a period of up to two years from date of issuance.  No building 
permit can be issued without the prior or simultaneous issuance of a septic permit. 
 

During the installation process, MCDH staff will make between one and four inspections 
depending on system type.  The system installation is considered approved when the permit 
(displayed onsite) is signed or an inspection notice is left onsite. 
 

1.3.2 Onsite System Permit Records - MCDH maintains a record of septic permits 
issued.  Permits are issued for both new installation and replacement systems.  The permit data is 
maintained in a database management program.  Within this program, the data can be sorted 
depending on parameters selected.  Septic permit data is correlated with the assessor’s office for 
occupancy records.  As the permits are filed, an information packet relating to system use, 
maintenance, and record keeping is mailed to the permit holder. 
 

1.3.3 Facility Planning in Unsewered Areas - In communities served by public 
wastewater collection and treatment systems, one unit of government, usually a municipality or 
sanitary district, is designated by IEPA as the lead agency for wastewater facilities planning.  
The designated local agency has responsibility and authority to plan for public wastewater 
facilities within the established Facility Planning Area (FPA) boundaries.  The Chicago 
Metropolitan Agency for Planning (CMAP) (formerly the Northeastern Illinois Planning 
Commission), in its capacity as the area wide water quality planning agency for its six-county 
region in northeastern Illinois, reviews requests for changes of FPA boundaries.  Legislative and 
regulatory authority and procedures are summarized in a CMAP document, Water Quality 
Management Plan Amendment Process and Procedures, last updated June 1996. 
 

The Illinois process for designating wastewater agencies and amending FPA boundaries 
was established in the 1970s to meet requirements of USEPA’s construction grants program for 
wastewater facilities.  The entire process is currently undergoing assessment and possible 
revision by the Illinois Pollution Control Board (IPCB).  Openlands Project, in a report titled 
Protecting Illinois’ Environment through a Stronger Facility Planning Area Process, issued 
October 2001, stated: 
 

“In May 1998, IEPA announced it would eliminate the FPA process, citing the frequency 
of inter-municipal battles, challenges from “no-growth” advocates, the difficulty and 
length of administrative hearings in disputed cases, and concerns over how to reconcile 
FPA expansions with farmland preservation.  However, many groups, such as municipal 
and county governments, area wide agencies, and civic and environmental organizations, 
asked IEPA to retain the FPA process.  These entities felt that, despite its shortcomings, 
the FPA process was still a useful tool that should be reformed rather than jettisoned. 

 
In March 1999, IEPA decided to retain the FPA process.  IEPA also indicated that it 
would look for direction on how to revise the FPA process from the newly convened 
Illinois Growth Task Force.” 
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The Openlands Project offered the following recommendations for addressing 
weaknesses of the current process: 
 

1. The FPA process should be retained. 
 

2. IEPA regulations should require an explicit examination of the impacts of 
urbanization on water quality when considering an FPA amendment. 

 
3. IEPA regulations should require mitigation of the impacts of nonpoint source 

pollution. 
 

4. IEPA regulations should require a thorough analysis of alternatives that offer 
greater environmental protection. 

 
5. IEPA regulations should exclude environmentally sensitive areas from sewered 

development. 
 

6. IEPA regulations should require FPA agencies to ensure that FPA amendments 
do not cause violations of the state’s anti-degradation standards. 

 
7. IEPA regulations should require FPA agencies to ensure that FPA amendments 

are consistent with the loading limits established by the state’s Total Maximum 
Daily Load (TMDL) calculations. 

 
8. IEPA regulations should require input from the Illinois Department of Natural 

Resources on the effects an FPA amendment is likely to have on sensitive 
habitats, aquatic life, and threatened or endangered species. 

 
9. IEPA regulations should establish an alternative dispute resolution process. 

 
10. Illinois should establish and maintain adequate funding to support FPA efforts. 

 
While Openlands Project and other environmental organizations have tended to support 

strengthening the FPA process, other entities including a number of local wastewater agencies 
favored narrowing or eliminating the current process.  IEPA conducted two meetings in 
February 2002 to receive stakeholder input regarding the FPA process and has indicated its 
intent to move forward with changes in the process. 
 

There are now 18 FPAs entirely or partly within McHenry County.  In most cases, the 
FPA boundaries take in a significant amount of territory outside current municipal boundaries 
and sewer service areas and include areas currently served by septic systems.  The general 
concept behind the establishment of FPA boundaries has been to include territory considered 
likely to be sewered within a 20-year planning period thus setting the stage for the possible 
replacement of onsite treatment systems.  Most of the land in the southeastern portion of 
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McHenry County and along the McHenry-Lake County line is included within FPAs, while 
FPAs in the northern and western portions of the county are generally surrounded by rural land 
not included in any FPA. 
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2.  LEGAL FRAMEWORK FOR DECENTRALIZED WASTEWATER SYSTEMS 

    2.1 Powers of Illinois Local Governments Regarding Wastewater Management 

This section presents a summary of constitutional and statutory powers of Illinois local 
governmental units to own, operate or regulate wastewater systems.  Many of these provisions 
deal with centralized wastewater collection and treatment facilities.  In some cases, the 
constitutional or statutory language is broad enough to apply to public ownership, management 
or regulation of individual or cluster wastewater systems. 
 

2.1.1 Powers Enumerated in Illinois Constitution - In general, units of local 
government in Illinois have only those powers specifically granted to them by state legislation or 
enumerated in Article VII of the Illinois Constitution.  However, Article VII, Section 6 of the 
Illinois Constitution contains broader powers for Home Rule Units of Local Government.  Home 
rule units include: 
 

 Any municipality larger than 25,000, except those that by referendum opt out of 
being a home rule unit.  In McHenry County, the City of Crystal Lake and the 
Village of Algonquin are  home rule municipalities.  If the growth rates 
experienced through the 1990s continue, the cities of McHenry and Woodstock 
and the Village of Lake in the Hills may become home rule municipalities in the 
next decade. 

 
 Any county that has an elected chief executive officer is a home rule county.  

Every county is eligible to become a home rule county.  At the current time, 
McHenry County is not a home rule county. 

 
The Illinois Constitution provides that a home rule unit of local government may exercise 

any power and perform any function pertaining to its government and affairs, except those 
powers denied to home rule units by 3/5 vote of the General Assembly, and except those 
functions reserved by law exclusively to the State.  The General Assembly cannot limit the 
power of home rule units to tax, to make local improvements by special assessment, or to levy or 
impose additional taxes upon areas within their boundaries in the manner provided by law for the 
provision of special services to those areas and for the payment of debt incurred in order to 
provide those special services.  Under home rule powers granted by the Illinois Constitution, 
municipalities and counties that are home rule units of government have the authority to regulate 
and provide for the supply of water and the disposal of wastewater.  The only limitation on home 
rule authority in providing these services is the Water Commission Act of l985 (70 ILCS 3720/1 
et seq.), which provides under particular circumstances for the establishment of a County Water 
Commission. 
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The Illinois Constitution, Article VII, Section 7, states that counties and municipalities 
other than home rule units shall have only powers given to them by law and certain powers listed 
in the Constitution including the powers to: 
 

 Make local improvements by special assessment, 
 

 Incur debt except as limited by law and except that debt payable from property 
taxes shall mature within 40 years, 

 
 Levy or impose additional taxes upon areas within their boundaries in the manner 

provided by law for the provision of special services to those areas and for the 
payment of debt incurred in order to provide those special services. 

 
Under the Illinois Constitution, townships, special districts and other units of local 

governments: 
 

 Have only those powers granted by law, 
 

 No law can give authority to these units to incur debt for longer than 40 years, 
 

 No law can give authority to any class of these units to make improvements by 
special assessments unless that class had the authority to do so on the effective 
date of the Constitution (1970). 

 
The Illinois Constitution contains provisions regarding intergovernmental cooperation.  

Units of local governments may contract among themselves, the State, other states and their 
units of local governments, and the United States, to obtain or share services and to exercise, 
combine, or transfer any power or function, in any manner not prohibited by law or by 
ordinance. 
 

2.1.2 Overview of Local Government Statutory Powers - Illinois statutes grant to 
municipalities, counties, townships, sanitary districts, public water districts, and river 
conservancy districts the authority to provide sewage collection and treatment facilities.  
Generally these systems are permitted by the IEPA.  Some of the statutory language is broad 
enough, however, for these units of local government to provide, directly or indirectly, for 
private, or onsite, sewage disposal systems.  For example, septic tanks are included specifically 
in the River Conservancy District Act.  The zoning and planning authority given to 
municipalities, counties, and townships, appears to be broad enough for those units of local 
government to regulate onsite disposal systems in new developments. 
 

Specific authority to regulate individual sewage disposal systems is granted to counties in 
55 ILCS 5/5-15010; but no additional clarification is provided within the statute.  The power of 
counties to regulate sewage and wastewater disposal in new developments under their planning 
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and zoning authority appears to be more restricted than is the case for municipalities or 
townships under their respective planning and zoning authority. 
 

Units of local government that supply water have broad authority to adopt and enforce 
ordinances to prevent the pollution of the water supply.  Arguably, this authority would extend 
to regulating the disposal of wastewater and sewage in circumstances where there is a threat of 
pollution of the water supply. 
 

The following sections describe selected statutory powers related to wastewater 
management of these various units of government.  
 

2.1.3 Counties - Specific statutory provisions related to the powers of counties with 
regard to wastewater management include: 
 

 Counties less than 500,000 population and located in territory served by the 
CMAP may establish reasonable requirements for unincorporated areas with 
respect to water supply and sewage collection and treatment for any map, plat or 
subdivision.  (55 ILCS 5/5-1042) McHenry County is included by this language. 

 
 Counties, under their zoning authority that covers areas outside the limits of 

municipalities that have zoning ordinances in effect, can regulate and restrict the 
location and use of buildings, structures and land, and regulate and restrict the 
intensity of those uses.  If a township with a plan commission, or a municipality, 
objects to a zoning request that affects the unincorporated areas of the township, 
or the unincorporated area within one-and-a-half miles of the municipality, 
respectively, adoption of the zoning ordinance requires a favorable vote of 3/4 of 
the members of the county board.  (55 ILCS 5/5-12001 et seq) 

 
 Counties, under their regional planning authority, can adopt plans for the 

coordinated and harmonious development of the region.  Counties with less than 
500,000 population and located in the area served by CMAP (including McHenry 
County) may adopt official plans that establish reasonable standards for 
subdivisions and areas subject to redevelopment, that include requirements for 
public streets, alleys, ways for public service facilities, storm or flood water 
runoff channels and basins, parks, playgrounds, school grounds, and other public 
grounds.  (Missing from this list are the “sanitary sewers and collection and 
treatment of sewage” which are included in the planning authority of both 
municipalities and townships.)  Prior to adoption, the proposed plan must be 
submitted to CMAP for review and recommendations.  (55 ILCS 5/5-14001 et 
seq) 

 
 Counties can construct or purchase and operate a waterworks system, a sewerage 

system, or a combined waterworks and sewerage system, and may provide these 
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services by contract to any municipality, sanitary district, public utility, 
corporation, firm or person.  The provision of water and sewer services can be 
exercised only in areas which do not have similar services provided by another 
unit of government, unless requested by such unit of government by ordinance or 
resolution.  The county may control and regulate the disposal of sewage, refuse, 
and any other wastes from any premises within the borders of the county.  The 
county can adopt and enforce ordinances to protect sources of water supply.  A 
county can adopt setback zones around a community water supply wellhead to 
protect groundwater.  Counties can, pursuant to referendum, levy a tax of 0.02 
percent to fund the exercise of these powers.  Revenue bonds can be issued to 
fund construction of projects.  Before any work is commenced under this 
authority, the plans for such have to be approved by the Illinois Department of 
Natural Resources and by IEPA, or by any other designated reviewing State 
agency.  (55 ILCS 5/5-15001 et seq and 55 ILCS 5/5-16001.) 

 
 Counties may construct, install, improve or extend storm sewers, sanitary sewers, 

and water mains, among other things, by special assessment of benefited 
properties.  This authority does not extend into incorporated areas.  (55 ILCS 5/5-
32001) 

 
 Counties may prescribe reasonable rules and regulations for subdivisions, or any 

piece or parcel of land, in unincorporated areas of the county.  These rules and 
regulations may include such reasonable requirements with respect to water 
supply and sewage collection and treatment as may be established by IEPA, and 
such reasonable requirements with respect to flood plain and storm water 
management as may be established by the County Stormwater Management 
Committee established under Section 5-1062 of the code, and such reasonable 
requirements with respect to street drainage and surfacing as may be established 
by the county engineer or superintendent of highways.  (55 ILCS 5/5-1041)  

 
2.1.4 Townships - Selected statutory provisions related to the powers of townships for 

wastewater management include: 
 

 Townships, under their general powers, may use township and federal revenue 
sharing funds for environmental protection, including sewage disposal, sanitation 
and pollution abatement.  (60 ILCS 1/85-13) 

 
 Under its planning authority, a township, in providing for the development or 

redevelopment of unincorporated areas of the township, may establish reasonable 
requirements for, among other things, storm water drainage, water supply and 
distribution, sanitary sewers, and sewage collection and treatment.  This power 
applies to townships with a population of more than 500 located in counties with 
a population of less than 600,000 (including McHenry County).  If a township 
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plan commission objects to a county zoning request or a zoning variation, the 
county ordinance or variation, in order to apply to the township, must be adopted 
by 3/4 votes of all members of the county board.  (60 ILCS 1/105-35; 55 ILCS 
5/5-12007 and 12009) 

 
 Any township with a population of less than 500,000 may construct or purchase 

and operate a waterworks system or a sewerage system, or a combined 
waterworks and sewerage system and can fund the system with township funds, 
federal general revenue sharing funds, user charges and revenue bonds.  The 
issuance of the revenue bonds is subject to a backdoor referendum.  The 
township may require owners of property to connect into the township system.  
The system can serve, or can be extended to serve, a particular locality within the 
township.  The township may supply these services to municipalities within the 
township, if requested by those municipalities.  This authority is similar to that 
granted to counties under 55 ILCS 5/5-15001 et seq., but does not, as in the case 
of counties, require a super majority of the board to adopt, nor is state review and 
approval required before initiation of any works.  (60 ILCS 1/205-5 et seq)  

 
2.1.5 Cities and Villages - Selected statutory provisions related to the powers of 

municipalities with regard to wastewater management include: 
 

 Every municipality may construct or acquire, and may improve, extend and 
operate a sewerage system in or outside of the corporate limits.  (65 ILCS 5/11-
141-2) 

 
 Every municipality may construct or acquire a sewerage system to serve a 

particular locality within its corporate limits and can pay the cost with revenue 
bonds payable solely from revenue derived from that locality.  (65 ILCS 5/11-
141-11) 

 
 Municipalities can contract with another municipality, a sanitary district, the 

county, or a township, for use of all or part of a sewerage system.  Municipalities 
can jointly construct sewerage systems for the common use of their inhabitants.  
Municipalities can enter into 30-year contracts with anyone for sewage, drainage 
or sanitary purposes.  Municipalities with less than 100,000 population can 
construct outlet sewers that discharge outside the corporate limits of the 
municipality. 

 
 In addition to user charges, municipalities can levy, pursuant to referendum 

approval, a property tax of 0.075 percent to pay for operation and maintenance of 
sewage treatment facilities.  A tax of 0.02 percent can be levied without 
referendum to pay for chlorination, other means of disinfection, or additional 
treatment of sewage required by IPCB regulations; and a tax of 0.01666 percent 
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can be levied without referendum to pay for the extension, laying and 
maintenance of sewers.  (65 ILCS 5/11-142-1 et seq)   

 
 Municipalities can contract with the State of Illinois, any municipality, or any 

person for the collection and disposal of sewage originating in unincorporated 
areas.  (65 ILCS 5/11-146-1) 

 
 Municipalities may extend sewer and water lines outside corporate limits when a 

majority of property owners petition for the service.  Bonds can be paid solely 
from revenue from the area served.  (65 ILCS 5/11-149-1) 

 
 Under the Municipal Wastewater Disposal Zones Act, a municipality may create 

onsite wastewater disposal zones within which the municipality can collect, treat, 
reclaim, or dispose of wastewater, and may acquire, design, own, construct, 
install, operate, monitor, regulate, inspect, rehabilitate, modify and maintain 
existing and new onsite wastewater disposal systems.  The municipality can levy 
a property tax to retire bonds, pay for construction, operation and maintenance of 
the wastewater disposal system, and impose a user charge to pay the costs of 
routine operation and maintenance.  (65 ILCS 90/1 et seq)  The provisions of this 
Act are described more fully in Section 2.2.2.  

 
 Under zoning authority, municipalities may regulate and limit the intensity of the 

use of lot areas, regulate and determine the area of open spaces, and fix standards 
to which buildings and structures shall conform.  Except where the county has 
adopted a zoning ordinance, or if territory is already incorporated, or another 
municipality has already acted, a municipality may exercise zoning authority up 
to one and a half miles outside its corporate limits.  (65 ILCS 5/11-13-1) 

 
 Under planning authority, municipalities can adopt ordinances setting forth 

standards required for drainage and sanitary sewers and collection and treatment 
of sewage within developments and redevelopments.  Like zoning this authority 
extends to unincorporated land within one-and-a-half miles of the corporate 
boundaries.  In the case where unincorporated land lies within the planning 
authority of two or more municipalities, the municipalities can agree on a 
boundary for each jurisdiction.  Territory subject to a municipal plan is exempt 
from any less restrictive rules or regulations adopted by the county under its 
planning authority.  (65 ILCS 5/11-12-4 et seq) 

 
 Municipalities within 30 miles of Chicago corporate limits may prohibit the 

erection of buildings for habitation on any parcel of land within the municipality, 
unless the lot is served by a street improved with water mains and sanitary 
sewers.  (65 ILCS 5/11-30-7) 
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2.1.6 Sanitary Districts - Illinois has several statutes, usually designated by the year of 
their passage, containing slightly different provisions for the creation and powers of sanitary 
districts. 
 

 Sanitary District Act of 1907: applies when area lies within two counties, having 
two or more incorporated cities or villages, and a population of more than 3,500. 
 (70 ILCS 2205 et seq) 

 
 Sanitary District Act of 1917: applies to areas that contain one or more, or parts 

of one or more incorporated cities, towns or villages.  (70 ILCS 2405/1 et seq) 
 

 Sanitary District Act of 1936: applies to areas lying within a single county and 
outside the limits of any city, village or incorporated town.  (70 ILCS 2805/1 et 
seq) 

 
 Other sanitary district acts apply only to districts in specified areas including the 

North Shore Sanitary District in northern Cook and much of Lake counties and 
the Metropolitan Water Reclamation District serving Chicago and other territory 
in Cook County. 

 
The powers in the various sanitary district acts are similar, although not identical.  For 

purposes of this analysis, the provisions of the Sanitary District Acts of 1917 and 1936, which 
are the ones applicable to McHenry County are summarized. 
 

 Sanitary districts are formed pursuant to referendum of the residents of the area 
proposed to be included in the district. 

 
 Sanitary districts have the authority to levy property taxes subject to statutory 

limitations, issue general obligation bonds subject to referendum, issue revenue 
bonds, make special assessments, and charge user fees.  

 
 Sanitary districts have the power to provide for the collection and disposal of the 

sewage thereof and the drainage of such district and to save and preserve the 
water supplied to the inhabitants of such district from contamination. 

 
 Sanitary districts have the authority, with permission, to use the drains and 

sewers of other units of local government.  
 

 Sanitary districts can construct all of the necessary facilities for collecting and 
treating sewage and drainage with the limitation that the Act does not require 
districts to extend services to any individual residence or building in the district 
and that it is the “intent of the General Assembly that any construction ... shall be 
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restricted to construction of works and main or interceptor sewers, conduits, 
channels and similar facilities, but not individual service lines.” 

 
 Sanitary districts can provide for the disposal of industrial sewage and charge the 

producers thereof an amount sufficient to cover additional costs connected with 
such treatment. 

 
 Sanitary districts have the authority to prevent pollution of any waters from 

which a water supply may be obtained within the district and has police power to 
prevent such pollution within the district and outside the district up to 15 miles 
radius from the intake of the water supply. 

 
 Sanitary districts have the authority to prevent the pollution of waters from which 

a municipality obtains water.  Sanitary districts can seek injunction or mandamus 
in circuit court to stop and prevent such pollution. 

 
 Sanitary districts can create special service areas and extend and construct sewers 

within that service area and pay for the same with a property tax unless a petition 
objecting to the special service area is signed by 51 percent of the voters, and 51 
percent of the property owners of the proposed district and filed with the district 
clerk within 60 days of the public hearing required for the proposed special 
service area. 

 
 A sanitary district can, pursuant to a referendum, acquire, purchase or construct 

and operate waterworks to serve the residents of the district. 
 

 Sanitary districts formed under the 1936 Act have specific power to enter into 
contracts with other units of local government and public utilities to provide, 
receive, or jointly provide services to collect and treat sewage and drainage. 

 
 Sanitary districts formed under the 1917 Act have the authority to provide for the 

disposal of sewage and drainage from the district, including the sewage and 
drainage of any incorporated city, town or village within the boundaries of the 
district.  The districts are authorized to acquire by purchase or contract the 
complete sanitary facilities of any city, village or incorporated town within the 
district, and can contract to dispose of all the sewage from such incorporated 
entities that lie partly within and partly without the district.  After incorporation 
such sanitary districts can acquire the property and/or transportation and 
treatment facilities of municipalities or other sanitary districts whose closest 
boundaries lie within 20 miles of the acquiring sanitary district.  The acquisition 
is accomplished by joint petition of the effected parties to the circuit court. 
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There are now two sanitary districts in McHenry County: the Northern Moraine 
Wastewater Reclamation District and the Lake in the Hills Sanitary District. 
 

2.1.7 Other Special Districts - Illinois law allows the creation of special districts that 
can be established, in part, to assist with the proper treatment and release of wastewater.  
Currently, there are no special districts in McHenry County. 
 

2.1.7.1 River Conservancy Districts - River Conservancy Districts are authorized by 70 
ILCS 2105/1 et seq.  A river conservancy district can be formed by referendum whenever the 
unified control of a lake or  river system or a portion thereof shall be deemed conducive to “the 
prevention of stream pollution development, conservation and protection of water supply, 
preservation of water levels, control or prevention of floods, reclamation of wet and overflowed 
lands, development of irrigation, conservation of soil, provision of domestic, industrial or public 
water supplies, collection and disposal of sewage and other public liquid wastes, provision of 
forests, wildlife areas, parks and recreational facilities, and to the promotion of the public health, 
comfort and convenience.”  Such districts do not have to be contiguous. 
 

 A general property tax is authorized by the initial referendum forming the 
district.  

 
 A river conservancy district is authorized to acquire or construct and maintain 

dams and reservoirs for water storage, water wells, water purification works, and 
anything else required to produce and deliver adequate, potable water to 
incorporated cities and villages, corporations and persons in unincorporated areas 
within or without the borders of the district.  The district is legally obligated to 
provide these water services and to sell the water for a metered user charge. 

 
 A river conservancy district has the authority to acquire or construct and 

maintain sewage treatment plants, sewers and anything else necessary for the 
sanitary collection, treatment and disposal of sewage and industrial waste.  The 
district can prohibit and disconnect storm water drains and outlets.  A user fee 
must be charged to cover the full cost of sewer services. 

 
 A river conservancy district has the authority, pursuant to a referendum, to issue 

general obligation bonds payable by a property tax levied on the district.  A 
district may issue revenue bonds, subject to a back door referendum. 

 
 A river conservancy district has the authority and the legal obligation and duty to 

prevent the pollution of any waters used as a water supply.  A district can 
exercise police powers within the district and up to 15 miles of the water intake, 
outside of the district. 
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 A river conservancy district has the authority to construct water lines, roads, 
drains, sewers, laterals, septic tanks and other works for the disposal of sewage, 
by special assessment, general taxation, or by special service area taxation.  The 
special service area has to be approved by the owners of a majority of the acreage 
of the special service area, or a majority of the owners of the acreage of the 
special service area. 

 
 Plans for any work have to be submitted in advance to, and approved by, the 

Illinois Department of Transportation and IEPA. 
 

 A river conservancy district has the authority to enter into agreements with other 
units of local government, persons and associations in carrying out the purposes 
of the Act. 

 
2.1.7.2 Surface Water Protection Districts are authorized by 70 ILCS 3405/1 et seq.  A 

surface water protection district can be formed pursuant to referendum for the purpose of 
constructing and operating ditches, channels, trunk sewers, lateral sewers, pumping stations, 
retention basins, etc., and anything else necessary for the collection of surface water within the 
district boundaries, and the subsequent conveyance and disposal of such waters at suitable points 
of discharge.  The area of a district must be contiguous and cannot be in more than two counties. 
 

Within a year of formation, a district takes over any surface water protection authority 
and facilities operated by any city, village or incorporated town located within the district.  A 
surface water protection district can, pursuant to referendum, levy a property tax and issue 
general obligation bonds. 
 
    2.2 Illinois Laws and Regulations Affecting Decentralized Wastewater Systems 

Illinois has two principal laws that specifically deal with regulation or management of 
decentralized wastewater systems: the Private Sewage Disposal Licensing Act, mentioned 
earlier, which is the basis for the state and county regulation of private sewage systems, and the 
Municipal Wastewater Disposal Zones Act, which authorizes municipalities to exercise broad 
management functions for onsite or cluster systems within zones created under the Act.  This 
section also includes a discussion of the powers of local governments to create Special Service 
Areas which, although not specifically focused on decentralized wastewater systems, appear to 
be a potential mechanism for funding capital and operating costs of managing decentralized 
wastewater systems. 
 

2.2.1 Private Sewage Disposal Licensing Act and Code - The state law that forms the 
basis for regulation of decentralized wastewater systems is the Private Sewage Disposal 
Licensing Act (225 ILCS 225).  This law, initially enacted in 1973 and occasionally amended 
since then, authorizes IDPH to adopt a statewide code for private sewage systems with the 
following scope of authorization: 
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“The Department shall promulgate and publish and may from time to time amend a 
private sewage disposal code which shall include minimum standards for the design, 
construction, materials, operation and maintenance of private sewage disposal systems, 
for the transportation and disposal of wastes removed there from and for private sewage 
disposal system servicing equipment.”  (225 ILCS 225/7) 

 
The Act also lists the following additional powers and duties of IDPH regarding private 

sewage disposal: 
 

1. Make such inspections as are necessary to determine satisfactory compliance 
with this Act and the private sewage disposal code.  

 
2. Cause investigations to be made when a violation of any provisions of this Act or 

the private sewage disposal code is reported to the Department.  
 

3. Subject to constitutional limitations, by its representatives after identification, 
enter at reasonable times upon private or public property for the purpose of 
inspecting and investigating conditions relating to the administration and 
enforcement of this Act and the private sewage disposal code.  

 

4. Institute or cause to be instituted legal proceedings in the circuit court by the 
State's Attorney of the county where such non-compliance occurred or by the 
Attorney General of the State of Illinois in cases of non-compliance with the 
provisions of this Act and the private sewage disposal code.  

 

5. Authorize the trial or experimental use of new innovative systems for private 
sewage disposal, upon such conditions as the Department may set.  

 

6. Adopt minimum performance standards for private sewage disposal system 
contractors.  

 

7. Issue an annual license to every applicant who complies with the requirements of 
this Act and the private sewage disposal code and who pays the required annual 
license fee.  

 
8. Collect an annual license fee in an amount determined by the Department from 

each contractor and any examination and reinstatement fees. 
 

9. Prescribe rules of procedure for hearings following denial, suspension or 
revocation of licenses as provided in this Act. (225 ILCS 225/8)  

 

The Act allows IDPH to “designate and use full-time municipal, district, county or 
multiple county health departments as its agents.”  (225 ILCS 225/9) 
 

The Act “does not prohibit the enforcement of ordinances of units of local government 
establishing a system for the regulation and inspection of private sewage disposal contractors 
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and a minimum code of standards for design, construction, materials, operation and maintenance 
of private sewage disposal systems, for the transportation and disposal of wastes there from and 
for private sewage disposal systems servicing equipment, provided such ordinance establishes a 
system at least equal to state regulation and inspection.” (225 ILCS 225/10)  Local governments 
may request IDPH approval of their “system of regulation and inspection.”  If approved by 
IDPH, these locally managed programs operate in lieu of the state program within the local 
government’s jurisdiction.  IDPH is required by the Act to provide oversight including an annual 
evaluation to ensure the local program is being operated in accordance with the approved 
ordinances.  
 

McHenry County has adopted its own ordinance and operates an IDPH approved 
program in accordance with these provisions of the Act.  The county ordinance is included as an 
addendum to this Report.  The only other unit of government in the county that has adopted a 
local private sewage ordinance is the Village of Barrington Hills, a portion of which is in the 
southeast corner of McHenry County.   
 

For purposes of this wastewater element of the Groundwater Resources Management 
Plan, several provisions of the Private Sewage Disposal Licensing Act and Code are of particular 
significance: 
 

 Property owner responsible for sewage disposal: “Property owners of all 
buildings and places where people live, work or assemble shall provide for the 
sanitary disposal of all human waste and domestic sewage.”  The Act specifies 
that such disposal shall be either by (1) “discharging into a sewerage system 
operated and maintained under permit of the Illinois Environmental Protection 
Agency” or (2) “if such sewerage system is not available then such disposal shall 
be in compliance with this Act and the private sewage code promulgated under 
this Act”.  (225 ILCS 225/6) 

 

 Connection to sewer required, if available:  The IDPH Code elaborates on the 
Act’s provision that private sewage systems can be used only if sewers are not 
available.  The Code states that new or renovated private sewage disposal 
systems shall not be approved where a sanitary sewer operated and maintained 
under IEPA permit is available for connection.  The Code spells out the meaning 
of “available for connection”.  For residential properties, a sewer within 200 feet 
is considered to be available for connection unless a physical barrier or local 
ordinance prevents connection.  For non-residential properties, the distance for a 
sewer to be considered available depends on the sewage flow from the property: 
for flow less than 1500 gallons per day, the distance is 200 feet; for 1500 gallons 
per day or more, 1000 feet.  (77 Ill. Adm. Code 905.20(e)) 

 

 Definition of “private sewage disposal system”:  The Act recognizes two 
categories of private sewage disposal systems to be regulated by IDPH under the 
Act: (1) “any sewage handling or treatment facility receiving domestic sewage 
from less than 15 people or population equivalent and having a ground surface 
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discharge” and (2) “any sewage handling or treatment facility receiving domestic 
sewage and having no ground surface discharge”.  (225 ILCS 225/3)  This 
definition effectively establishes the boundary between the regulatory programs 
of IDPH and IEPA.  Illinois law allows surface discharges from wastewater 
systems serving up to 15 people under the IDPH Code without requiring an 
NPDES permit.  This practice is under review by the Illinois Advisory 
Commission on Private Sewage Disposal and NPDES permits may be required in 
the future for these small discharges.  The second category is interpreted to cover 
soil absorption systems regardless of design flow.  Land treatment systems, 
including systems in which treated or partially treated wastewater is used to 
irrigate crops or other vegetation, are regulated by IEPA. 

 

 Authority for cluster systems:  The Code generally requires that private sewage 
systems serve only one property but explicitly allows for exceptions.  Although 
the code does not use the term “cluster system”, the exceptions effectively 
constitute authorization for cluster soil absorption systems and other types of 
wastewater cluster systems: “The use of a private sewage disposal system to 
serve more than one property is prohibited except where a common property is 
provided, under joint ownership of the users, or where the system is under public 
jurisdiction or managed by a district established for the maintenance of such 
systems.”  (77 Ill. Adm. Code 905.20(c))   

 

 Types of approved private sewage systems: The following systems are 
approved by IDPH for private sewage disposal “when designed, constructed, 
operated and maintained in accordance with this Code”:  

 

- Septic tank (or Imhoff tank) followed by a subsurface seepage field, 
seepage bed, buried or recirculating sand filter, waste stabilization pond, 
or gravelless seepage system 

 
- Aerobic treatment plant discharging to supplementary treatment or to the 

ground surface 
 

- Privies, chemical toilets, recirculating toilets, incinerator toilets, compost 
toilets 

 
- Mounds (designed in accordance with a separate IDPH code for mounds) 

 
- Holding tanks (approved only under limited circumstances such as 

seasonal residences or as a temporary measure where a sewer will be 
available within one year) 

 
- Other systems for which a variance or experimental permit has been 

issued (77 Ill. Adm. Code 905.30) 
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The IDPH Code provides design standards for each of these approved systems.  Several 
of the systems approved by IDPH have a surface discharge.  The Code establishes requirements 
for these discharges.  The McHenry County ordinance does not allow any surface discharge 
systems. 
 

 Code provides for variances and experimental systems: IDPH or local 
authorities may grant variances where “conditions exist at a proposed installation 
which make impractical or impossible compliance” with Code requirements and 
the permit authority finds that the system can comply with the intent of the Code. 
(77 Ill. Adm. Code 905.20(l))  The Code sets out requirements for experimental 
use permits, which may be requested by a homeowner, private sewage contractor 
or manufacturer.  (77 Ill. Adm. Code 905.20(m))  Installation sites must have a 
suitable area for an approved system and permittees must agree to install an 
approved system if the experimental system fails.  The Code contains procedures 
for evaluating between 10 and 30 installations of a given type of experimental 
system and adding the system to the Code as an approved system if it is found to 
be acceptable.   

 
 Requirements for operation and maintenance:  As noted above, the Act 

authorizes IDPH to enter private property for inspections or investigations to 
determine compliance with the Act and Code; however, the State does not 
presently require operating permits and does not have a program for routine 
inspection of private systems to ensure proper maintenance.  The IDPH code 
contains a few specific requirements for ongoing operation and maintenance and 
for performance of private sewage facilities.  For example, installation 
contractors of aerobic treatment plants must furnish the purchaser with an initial 
2-year service policy including at least one inspection and maintenance service 
call every six months.  Manufacturers must make a continuing service policy 
available for purchase after this initial 2-year service policy expires.  (77 Ill. 
Adm. Code 905.100(g)) 

 
 Septic tank cleaning and septage disposal:  The Code contains detailed 

requirements for collection, storage, transportation and disposal of septage.  (77 
Ill. Adm. Code 905.170)  It does not establish requirements for the frequency of 
inspection and cleaning of septic tanks or other private sewage system 
components.  It also does not contain requirements for record keeping related to 
septage pumping and disposal, although it does require compliance with USEPA 
regulations in Title 40, Part 503 of the Code of Federal Regulations. (40 CFR 
503)  These federal rules include monitoring and reporting requirements.   

 
 Licensing of installation and pumping contractors: The Act requires that 

persons who construct, install, repair, modify or maintain private sewage disposal 
systems be licensed as installation contractors and that persons who clean, pump, 
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haul or dispose of wastes from private sewage systems be licensed as pumping 
contractors.  (225 ILCS 225/4) The Code sets out requirements for examination 
and licensure of private sewage disposal system installation contractors and 
pumping contractors.  (77 Ill. Adm. Code 905.180 and 905.200)  

 
2.2.2 Municipal Wastewater Disposal Zones Act - The Municipal Wastewater Disposal 

Zones Act was passed in 1978 in large part to facilitate the implementation of municipal 
wastewater facilities plans that included upgrading onsite systems or construction of cluster 
systems.  After 1977, the USEPA’s now defunct construction grants program regulations 
encouraged the use of individual and cluster systems.  Program regulations and guidance 
documents included such decentralized systems in the definition of alternative technology, 
eligible for USEPA grants for a higher percentage of costs than conventional technology.  Grants 
were allowed for individual and cluster systems that were either publicly or privately owned. 
 

The Act authorizes municipalities to form an onsite wastewater disposal zone (OSWDZ) 
“to protect the public health, to prevent and abate nuisances, to protect existing and future 
beneficial water use, to achieve compliance with regulations of the Pollution Control Board and 
to achieve compliance with any other statutes or requirements regarding public health or 
environmental protection.”  (65 ILCS 90/2)  The purposes for which zones may be formed, as set 
forth in the Act, are: 
 

1. to collect, treat, reclaim, or dispose of wastewater; 
 

2. to acquire, design, own, construct, install, operate, monitor, regulate, inspect, 
rehabilitate, modify and maintain existing and new onsite wastewater disposal 
systems, within the zone in a manner which will promote environmental quality, 
prevent the pollution, waste, and contamination of water, abate nuisances, and 
protect public health;  

 
3. to conduct investigations, make analyses, and monitor conditions with regard to 

water quality within the zone;  
 

4. to apply for, obtain and utilize federal and State funds for any of the purposes 
specified in this Act;  

 
5. to adopt and enforce reasonable rules and regulations necessary to implement the 

purposes of the zone...;  
 

6. to contract for the exercise of any of the aforementioned powers even if any such 
contract shall extend for longer than one year; and  

 
7. to impose a tax upon all real property located in the zone for the purpose of 

retiring bonds issued [for construction and operation], paying the costs of 
construction, operation and maintenance of the wastewater disposal system, and 
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to impose a user charge to defray the costs of routine operation and maintenance. 
(65 ILCS 90/3) 

 
The Act provides procedures for the formation of onsite wastewater disposal zones, 

including required public hearings and ordinances.  (65 ILCS 90/5 et seq.)  Zones may include 
all or a portion of the land within the municipality, as determined by the municipal authorities.  
(65 ILCS 65/4)  Formation of zones may be blocked by filing of protests by at least 51 percent of 
either (1) voters residing in the proposed zone or (2) owners of real property in the zone who 
own at least 51 percent of the assessed value of real property in the proposed zone.  (65 ILCS 
90/11) 
 

Other provisions of this Act of significance for purposes of considering a wastewater 
management framework for unsewered portions of McHenry County are: 
 

 Right of entry of municipal representatives: Authorized municipal 
representatives are granted the authority to enter private property “for the 
purpose of inspection, rehabilitation or maintenance” of onsite wastewater 
facilities and for obtaining discharge samples and records.  (65 ILCS 90/15) This 
provision enabled municipalities to meet the requirements for USEPA individual 
system grants without needing to secure maintenance easements from each 
property owner.  This right of entry is considerably broader than that contained in 
the Private Sewage Disposal Licensing Act, which only authorizes entry for 
“inspecting and investigating conditions relating to the administration and 
enforcement” of the Act and IDPH Code. 

 
 Consistency with zoning and land use plans: The Act states: “No municipality 

shall form a zone if the formation will permit land uses which are not consistent 
with the general plans, zoning ordinances, or other land use regulations of the 
municipality within which the proposed zone is located.” (65 ILCS 90/14) 

 
 Only applies to municipalities:  This Act provides a useful tool for 

municipalities seeking to address problems from failing onsite wastewater 
systems.  However, the fact that it only applies to municipalities limits its general 
usefulness since in McHenry County, as in other Illinois Counties, such problems 
often occur in unincorporated areas.  The Illinois onsite wastewater disposal zone 
legislation was closely modeled on a law passed earlier in California but, under 
the California law, other units of local government were authorized to establish 
zones.  If it is found that the power to establish management zones as described 
in this Act would benefit McHenry County or the townships and other local 
governmental units in the county, consideration should be given to seeking 
legislation to extend the law to cover these local governments. 
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2.2.3 Special Service Areas - Illinois law (35 ILCS 200/27-5 et seq.) provides for the 
creation of Special Service Areas (SSAs), defined as a contiguous area within a municipality or 
county in which special governmental services are provided in addition to those services 
provided generally throughout the municipality or county.  The costs of the special services are 
paid from revenues collected from taxes levied upon property within the area. 
 

SSAs may be created by municipalities or by counties.  A county may create a special 
service area within a municipality with the consent of the municipality.  A municipality may 
create a special service area that extends into an unincorporated area, or into another 
municipality, with the permission of the county or the other municipality. 
 

The statutory requirements for hearings, ordinances and other aspects of the creation of 
special service areas are similar to those for creation of onsite wastewater disposal zones.  The 
provisions for blocking creation of an SSA through written objections from voters or property 
owners are also similar to those for onsite wastewater disposal zones. 
 

Special services are defined broadly as including “all forms of services pertaining to the 
government and affairs of the municipality or county.”  Thus, while the law does not specifically 
list purposes for which SSAs may be created, any of the powers of counties or municipalities 
described in subsection 2.3.1 for management of decentralized wastewater systems would fall 
within the general language of the SSA enabling legislation. 
 

As a mechanism for managing decentralized wastewater systems in unincorporated 
portions of McHenry County, special service areas would provide some of the advantages of 
onsite wastewater disposal zones but they also lack some important provisions.  In particular, the 
SSA law provides authority to levy property taxes for the services provided but does not mention 
authority to impose user charges; also, the SSA statute does not convey a right of access to 
private property analogous to that contained in the Municipal Wastewater Disposal Zones Act 
and does not specifically list the activities associated with inspection, maintenance, repair and 
replacement of onsite wastewater systems. 
 

Overall, counties could perform and pay for some of the functions necessary for 
management of decentralized wastewater systems using the SSA mechanism but would be more 
constrained than if they were authorized to establish onsite wastewater disposal zones.  The fact 
that only counties and municipalities are authorized to create SSAs further limits the usefulness 
of this mechanism to manage decentralized wastewater systems.   
 
    2.3 Existing Management Framework for Decentralized Systems in McHenry County  

2.3.1 County Ordinance Regulating Sewage Treatment and Disposal - McHenry 
County’s private sewage program is administered by the MCDH. The current McHenry County 
ordinance, Article X:  An Article Regulating Wastewater & Sewage Treatment and Disposal for 
McHenry County, Illinois (Article X), was adopted in 2002.  This section summarizes key 
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features of the ordinance and highlights noteworthy differences between Article X and the IDPH 
statewide code.   
 

 Requirements and process for construction permits: (Ordinance Sections 311 
through 324) The ordinance contains detailed provisions for permits to construct 
or repair private sewage systems.  Permits are reviewed and issued by MCDH.  
Where a septic system is required, “no building permit shall be issued without 
the prior or simultaneous issuance of a septic permit.” 

 
 Soil analysis and system design requirements: (Ordinance Sections §§801 

through 814) The IDPH code and Article X each contain detailed requirements 
for soil investigations.  Soil characteristics are determined by a qualified soil 
classifier based on soil borings or pits.  The IDPH code allows use of either 
percolation test results or soil permeability ranges determined through the soil 
investigation as the basis of application rates in sizing soil absorption systems; 
Article X relies on the permeability ranges determined in the soil investigation.  
McHenry County also uses permeability ranges in establishing minimum vertical 
separation distances between the bottom surface of the soil absorption system 
and the top of a limiting layer including seasonal groundwater, impermeable 
strata or bedrock. 

 
 Surface discharge systems are not approved for use in McHenry County: 

(Ordinance Sections §§1101 through 1108) McHenry County does not allow the 
installation of private sewage systems with a surface discharge. Approved 
systems listed in Article X are: 

 
- Septic tanks in addition to one of the following: subsurface seepage field, 

seepage bed, or gravelless seepage system 
 

- Aerobic treatment plants discharging to a subsurface seepage field  
 

- Mound systems 
 

- At-grade systems 
 

- Vault privies, portable toilets, recirculating toilets, incinerator toilets, 
compost toilets 

 
- Holding tanks (approved only under limited circumstances such as 

temporary use where a sewer will be available within 180 days or when 
weather conditions are unfavorable for installation of a private sewage 
disposal system) 
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- Other systems for which a variance or experimental permit has been 
issued 

 
 Variances for systems serving existing and new structures: (Ordinance 

Sections §§323 and 324) Like the IDPH code, Article X provides for variances 
where circumstances make full compliance with code or ordinance requirements 
impractical.  Applicants must submit supporting documentation.  Variances may 
be granted only if they do not conflict with the purpose of the ordinance.  County 
officials have stated that many existing lots cannot accommodate repair or 
replacement systems fully complying with design standards, separation distances, 
and other ordinance provisions and variances are frequently granted in these 
circumstances.  Article X has language that allows more variation from the 
required separation distances and absorption system sizing for repairs than for 
new systems.  The ordinance also contains a provision that would require 
variations in separation distances or seepage area sizing for replacement systems 
to be recorded as covenants running with the land.  

 
 Cluster provisions same as IDPH code:  (Ordinance Sections §§309, 4230, and 

4300) Article X contains the same language as the IDPH code prohibiting use of 
private sewage systems to serve more than one property “except where a 
common property is provided, under joint ownership of the users, or where the 
system is under public jurisdiction or managed by a district established for the 
maintenance of such systems.”  The ordinance contains an added requirement to 
ensure proper management of cluster systems: “Documentation shall be provided 
to the Department [of Health] that there will be adequate revenues to maintain 
and operate the private sewage disposal system in compliance with Ordinance 
standards.”  The ordinance also adds a requirement that, where systems permitted 
by IEPA (rather than by the county) are utilized for subdivisions in 
unincorporated areas of the county, documentation must be provided to the 
MCDH that there will be “perpetual funding” for operation and maintenance and 
that the facility will be operated by properly licensed individuals. 

 
 Requirement for sewer connection, if available:  Article X is somewhat more 

stringent than the IDPH code in requiring connection to public sewers, if 
available.  Both the IDPH Code and Article X require connection to a public 
sewer by residential properties if there is a sewer available within 200 feet of the 
property.  Article X requires connection to a sanitary sewer by any commercial 
or industrial building if there is a sewer available within 1000 feet; the IDPH 
uses a distance of 200 feet for non-residential properties with a sewage flow less 
than 1500 gallons per day and a distance of 1000 feet for non-residential 
properties with a flow of 1500 gallons per day or more.   
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 Septage management: McHenry County regulates pumping, hauling and 
disposal of septage in a manner similar to the IDPH code but with several more 
stringent requirements for septage management.  These include required annual 
permits for land application of septage and issuance of septage management 
contractor licenses by the MCDH, and record keeping requirements.   

 

 Operation and maintenance requirements:  Like the IDPH code, Article X has 
very limited requirements for operation and maintenance of private sewage 
systems.  Since McHenry County does not allow surface discharge from private 
sewage systems, its ordinance does not include the effluent and disinfection 
requirements found in the IDPH code.  McHenry County does allow use of 
aerobic treatment plants discharging to a soil absorption system.  Article X  
requires that a service contract be maintained on all aeration devices; this is more 
stringent than the IDPH code, which requires a service contract only for the 
initial two years of operation. 

 
2.3.2 Wastewater Provisions for New Development in Unsewered Areas - This section 

summarizes provisions in both Illinois law and McHenry County ordinances that address the 
relationship between wastewater management and land use in unsewered areas.  Some county 
ordinance provisions establish procedural or substantive links between the sewage ordinance and 
the two main county ordinances regulating land use and development, the zoning and 
subdivision ordinances. 
 

Historically, private sewage regulations in many areas have functioned as a type of ad 
hoc land use control since they often have the effect of setting minimum lot sizes for 
development served by onsite wastewater systems.  In jurisdictions without zoning controls and 
land use plans, the private sewage code may be effectively the only local control on the location 
and density of development.  In McHenry County minimum lot sizes are set by zoning 
ordinances; larger lots may be required in unsewered areas by special provisions adopted to 
ensure that each building lot contains sufficient area of suitable soil for a septic system or other 
approved wastewater system. 
 

2.3.2.1 Illinois statutory provisions -  

 Legislative oversight of wastewater rules affecting density: The Private 
Sewage Disposal Licensing Act contains a provision that expresses the 
legislature’s interest in the connection between wastewater systems and 
development density: “The Department [of Public Health] is expressly prohibited 
from amending the private sewage disposal code by rule if there are increases in 
the land density requirements.  Amendments that increase the land density 
requirements must be approved by the Illinois General Assembly.”  IDPH staff 
indicates this provision was enacted in reaction to discussion of a code change 
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that was interpreted as increasing the required lot size for private systems with a 
surface discharge.  (225 ILCS 225/7, effective 1-24-95)  

 
 Consistency with zoning and land use plans:  As noted above in the discussion 

of the Municipal Wastewater Disposal Zones Act, that Act mandates that onsite 
wastewater disposal zones be consistent with local land use planning:  “No 
municipality shall form a zone if the formation will permit land uses which are 
not consistent with the general plans, zoning ordinances, or other land use 
regulations of the municipality within which the proposed zone is located.”  (65 
ILCS 90/14) 

 
 Health Department approval of plats in unsewered areas:  The Plat Act 

states: “Neither the city council of the city, the board of trustees of the village or 
town or the officer designated by them, or the county board of the county shall 
approve such plat, unless, in addition to any other requirements of such council, 
board of trustees or county board or the officer or officers designated by them, 
the plat has been approved in writing ... (iii) by the local health department, if 
one exists, with respect to sewage disposal systems if any part of the platted land 
will not be served by a public sewer system.” (765 ILCS 205/2) This requirement 
is cited in Article X as the statutory authority for the ordinance’s provisions 
(summarized below) regarding platting of new subdivisions. 

 
2.3.2.2 McHenry County ordinance provisions - 

 Septic suitability required for new land parcels:  (Ordinance Section §813) 
McHenry County requires a demonstration that parcels of land created on or after 
September 1, 1990, either have designated septic system and future septic 
replacement areas, or contain at least one half acre of non-critical soils - defined 
as undisturbed soil materials that can support a conventional private sewage 
disposal system - before a septic system permit will be issued.  The ordinance 
states: “This is to ensure that all new parcels being created are being developed 
in a manner that is consistent with the McHenry County Subdivision Ordinance.” 
Additionally, Article X explicitly requires that the half acre of non-critical soils 
be contiguous and allows platting lots containing a designated full size disposal 
area and replacement area in suitable soils as an alternative to the one half acre 
requirement.   

 
 Groundwater protection for very rapidly permeable soils:  (Ordinance 

Section §2700) McHenry County contains areas with very rapidly permeable 
soils, including coarse sand and gravels.  Article X notes the potential for 
groundwater contamination “where numerous systems are located along the same 
groundwater flow path(s)”.  The ordinance relates groundwater protection in 
these areas to the density of private sewage systems: “Reduced density of onsite 
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systems in such situations is the common control technique.  Special 
consideration shall be given to the hydrogeology of the area under consideration 
and the existing as well as potential future density of development in the area.”  

 
 Subdivision Ordinance requirements for subdivisions to be served by septic 

systems:  Section 4000 of Article X describes soil mapping and other special 
requirements that must be met at the sketch plan, tentative plat and final plat 
stages for subdivisions to be served by septic systems. These requirements are 
generally intended to ensure that there is at least one half acre of suitable soils on 
each lot.  At the sketch plan stage, the procedure calls for using the county soil 
maps to provide reasonable assurance that sufficient suitable area will be 
available.  Detailed requirements for soil mapping and investigation are to be met 
at the tentative plat stage, including showing septic system restriction lines 
related to drainage easements and other restrictions on the plat.  Final Plats must 
also designate areas restricted for septic systems and wells.  Section 4000 also 
has special procedures for subdivisions in areas with flood hazards, wetlands, 
and very rapidly permeable soils.   

 
 Proposed sewage ordinance provisions for platting of new subdivisions: 

Sections 4010 through 4740 of Article X contain detailed requirements to be met 
during the platting process.  These sections incorporate many of the requirements 
in Appendix H of the Subdivision Ordinance.  As noted above, these include 
required documentation of funding for operation and maintenance of cluster 
septic systems or IEPA-permitted systems and the option to show the disposal 
area and replacement area on plats (in lieu of one half acre of contiguous, non-
critical, suitable soils).  The ordinance spells out clearly that subdivisions may be 
served by septic systems serving more than one property or by a sewage disposal 
system permitted by IEPA.  Land treatment systems and package treatment plants 
are specifically mentioned as IEPA-permitted technologies. 

 
 Zoning Ordinance provisions linking wastewater system to lot size or 

density: The type of wastewater system is cited in several sections of the 
McHenry County Zoning Ordinance as a factor affecting lot size and density.  
For example, the description of the R-1 single family residential zoning district 
states:  

 
“This Zoning District provides for a single-family residential use.  A 
minimum lot size of one half (1/2) acre is required.  Development of this 
district must provide for one half (1/2) acre of suitable soil per residence if 
septic systems are utilized, otherwise, either an innovative wastewater 
disposal system under central management (i.e. public utility or Wastewater 
Management District) or a Community Sewer System must be employed.”  
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The density standards for Planned Development-Estate (PD-E) and Planned 
Development-Residential (PD-R) in Table Three of the Zoning Ordinance make 
a distinction between sewered and unsewered developments: 

 
 PD-E PD-R 
Maximum density:   

Without public sanitary sewer 1.0 d.u./acre 2.0 d.u./acre 
With public sanitary sewer 1.5 d.u./acre 4.0 d.u./acre 

Minimum lot area:   
Without public sanitary sewer ½ acre ½ acre 
With public sanitary sewer 15,000 sq.ft. 7,500 sq.ft. (4,500 sq.ft. 

for multi-family and zero 
lot line) 

 
Developments served by “innovative systems as approved by the McHenry 
County Department of Health” fall under the standards for developments with 
public sanitary sewer.   

 
    2.4 Role of Non-Governmental Entities in Wastewater Management 

The discussion to this point has focused on the powers of governmental agencies with 
regard to management of publicly or privately owned wastewater facilities, including the 
regulation of decentralized systems. Individual property owners and non-governmental or quasi-
governmental organizations also have a role in the management of wastewater systems, 
including decentralized systems. 
 

Traditionally, individual property owners have owned the private sewage systems located 
on their property and have been responsible for complying with applicable state or local 
regulations and for arranging for maintenance, repair or replacement as needed.  Licensed 
contractors employed by the property owner perform system installation, cleaning and other 
maintenance, and repair or replacement.  Where public sewers are available, it is the 
responsibility of property owners to arrange for connection to the public sewer, to pay taxes or 
user charges imposed by the local wastewater authority to pay for the public facilities, to arrange 
and pay for maintenance or repair of the service line between their building and the public sewer 
as necessary, and to comply with local ordinances that, for example, prohibit the discharge of 
harmful or dangerous substances into the sewer system.  
 

The predominant situation today is that wastewater facilities are either (1) onsite systems 
owned and managed by individual property owners or (2) centralized sewers and treatment 
facilities owned and managed by units of local government.  Even today, however, there is 
sometimes a larger role for other non-governmental entities and that role may expand in the 
future as onsite systems requiring more attention or cluster systems located off individual 
building lots become more common. 
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Entities that already perform a significant role in management of decentralized 
wastewater systems, or that have been suggested as potential candidates to perform a significant 
role in the future, include the following. 
 

2.4.1 Private sewage contractors - The existing state and county private sewage 
programs include licensing and oversight of private contractors employed by property owners to 
evaluate soils and design, construct, maintain, repair and replace onsite wastewater systems.  The 
degree of involvement of private contractors in operation and maintenance of individual or 
cluster systems may be related to the mechanical complexity of the system. 
 

Septic systems:  An implicit assumption behind the management framework embodied 
in current codes is that most onsite systems are septic tank-soil absorption systems requiring 
minimal routine attention for satisfactory operation. These systems typically have no mechanical 
parts and the only maintenance is pumping and disposal of septage every few years.  No ongoing 
service contract is considered to be necessary for this low level of attention.   
 

Systems with pressure dosing:  Systems including pumps for pressure dosing of the soil 
absorption system require more frequent maintenance.  Codes require alarms to alert the 
property owner in the event of a malfunction.  Pumps and piping must be designed to facilitate 
pump removal for inspection, repair or replacement.  Pump repair or replacement is done by 
private sewage installation contractors, but present codes do not mandate that an ongoing service 
contract be in place.   
 

Aerobic treatment units: These systems include blowers or other types of aeration 
devices.  Under the IDPH code, installation contractors must furnish purchasers with a 2-year 
initial service policy; after the initial period, manufacturers must make a continuing service 
policy available for purchase by the owner.  Under McHenry County’s ordinance, a service 
contract is required for all aeration devices. 
 

Contractor role for advanced onsite systems and cluster systems - Advanced onsite 
technologies (such as systems with nitrogen removal for use on sites with high potential for 
groundwater contamination) and cluster systems may require a higher degree of routine 
maintenance and operator attention to ensure proper performance.  Private sewage codes around 
the nation are being revised to provide for such options.  For example, Article X contains 
provisions for new subdivisions using IEPA-permitted technologies and requires documentation 
that such treatment systems will be operated by properly licensed individuals.  USEPA’s 
decentralized system management guidelines include model programs that can involve an 
expanded role for private contractors under operating permits or wastewater utility scenarios. 
 

2.4.2 Property owners’ associations - These range from purely voluntary associations 
for the beautification or enhancement of a neighborhood to quasi-governmental associations 
established at the time of development.  The latter type of association may own communal open 
space, and recreational facilities or other improvements in a development and may perform 
functions commonly provided by local government.  These “automatic membership community 
associations” generally have the ability to fund maintenance of the common areas and other 
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services through an assessment that property owners are required to pay under the terms of legal 
covenants.  The provision of the IDPH Private Sewage Code and Article X that allows private 
systems to serve more than one property “where a common property is provided under joint 
ownership of the users” effectively authorizes cluster systems owned or managed by 
homeowners’ association.   
 

As a practical matter, the management capability of such associations varies with factors 
including the size of the development, the specific language of the covenants and other legal 
documents, the mechanism for collection of fees and sanctions for non-payment, and the interest 
and capabilities of the association’s leadership and paid employees or contractual managers.  
Where the development is initially designed with the understanding that an association will own 
and/or manage wastewater facilities, this mechanism offers significant benefits in terms of 
ensuring sound maintenance, adequate funding, and the potential for designing wastewater 
systems that are compatible with preservation and recreational use of communal open space and 
protection of surface and groundwater quality.  The use of an existing or new homeowners’ 
association as a management entity for addressing problems of malfunctioning onsite systems is 
more difficult.  
 

2.4.3 Investor-owned utilities - The Public Utilities Act (225 ILCS 5) provides for the 
regulation of public utilities.  The law states that such utilities are to be regulated with the goal 
of ensuring efficiency, environmental quality, reliability and equity. “‘Public utility’ means and 
includes, except where otherwise expressly provided in this Section, every corporation, 
company, limited liability company, association, joint stock company or association, firm, 
partnership or individual, their leases, trustees, or receivers appointed by any court whatsoever 
that owns, controls, operates or manages, within this State, directly or indirectly, for public use, 
any plant, equipment or property used or to be used for or in connection with, or owns or 
controls any franchise, license, permit or right to engage in: ... b. the disposal of sewerage; ...” 
(220 ILCS 5/3-105) 
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3.  ONSITE WASTEWATER TREATMENT NEEDS IN MCHENRY COUNTY 

    3.1 Characteristics of Receiving Environments in McHenry County 

3.1.1 Geology - The physical geography of McHenry County is the result of glacial 
activity during the Wisconsinan Ice Age.  It is dominated by glacial drift including deposition 
directly by ice, melt water streams, lakes, and wind.  Common forms of deposition within the 
county are moraines, outwash plains, tills, and loess.  The texture of the drift varies from sand 
and gravel to loamy clay.  The thicknesses of these glacial deposits are commonly more than 200 
feet, but can range from 0 to 400 feet.   
 

The bedrock immediately underlying a majority of McHenry County is Niagaran or 
Alexandrian dolomite (a form of limestone).  However, the southwest quarter of the county is 
dominated by Maquoketa shale.  Due to the thickness of the glacial drift, the underlying bedrock 
has little impact on surface topography, soil development, or the use of decentralized treatment 
systems within the county.  The only instance where bedrock is found near the surface is in the 
western part of Section 31 of the Marengo Township.  Here, dolomite bedrock is less than 4 feet 
below the surface and in some cases at the ground surface. 
 

A unique geologic feature of the county is the Marengo Ridge, formed approximately 
26,000 years ago.  This ridge is a glacial moraine and runs north/south through the county, in 
line with the towns of Harvard and Marengo.  This ridge separates the two distinct geologic 
landscapes of the county.   
 

The eastern four-fifths of the county can best be described as a kettle moraine complex.  
It is characterized by a young drainage pattern with rolling hills and drainage ways.  Ice melt 
formations such as eskers, kames, terraces, and kettles are more common than in other regions of 
Illinois.   
 

As the glaciers retreated, melt water cut through the Marengo Ridge creating an outwash 
plain along its western edge.  In this area the drainage patterns are more mature, that is more 
deeply eroded, which results in a different topography.  Further to the west along the western 
edge of the county, till covered uplands with more dissected drainage ways are found.  This area 
is the eastern edge of what is known as the Rock River Hill country.   
 

After the melt water ceased, wind deposited a thin, intermittent layer of loess (silt) on the 
Marengo Ridge and areas to the east.  This layer is usually less than 2 feet thick and may be 
attributed to the outwash plain west and south of Hebron. 
 

3.1.2 Soils - The majority of soils in the county are derived from glacial drift.  These 
soils can range from sand and gravel to loamy clay in texture.  Glacial activities can result in 
some areas of well-sorted homogeneous sandy materials, but more typically the soil is a mixture 
of sand, silt, and clay.  Often these soils are dominated by the sand and silt fraction since much 
of the clay (the finest soil fraction) was carried off with glacial melt waters.  Surficial soil 
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horizons (layers of soils with different colors and/or textures) in glaciated areas are often 
dominated by silt fraction that is the result of wind deposited loess material.  All three of these 
soil depositional characteristics occur in McHenry County.   
 

In areas where surface drainage is trapped, the soils are waterlogged and support a rich 
growth of hydrophytic vegetation (cattails, rushes, and reeds).  The decomposition and 
accumulation of this vegetative matter results in the creation of histosols, or organic type soils.  
These soils are either muck (highly decomposed) or peat (fibrous) soils, that are associated with 
wetlands including swamps, marshes, bogs, and fens, all of which are common throughout the 
county, but most prevalent in the eastern half.  
 

3.1.3 Water Resources -  

Surface Waters - Numerous surface waters are found in McHenry County.  According 
to data from the 2002 McHenry County Soil View, surface waters occupy approximately 7,000 
acres (~ 2 percent of total area) within the county.  These water bodies include lakes, both 
natural and man-made, rivers, creeks, canals, and channels.  McHenry County occupies portions 
of two watersheds.  The western half of the county is in the Kishwaukee watershed and the 
eastern half is in the Fox watershed.  The Kishwaukee River and tributaries including Coon 
Creek, Rush Creek, and Piscasaw creek along with smaller streams, are included in the 
Kishwaukee watershed.  The Fox River and tributaries including Nippersink Creek, Boone 
Creek, along with smaller streams, are included in the Fox watershed.  Pistakee Lake, Wonder 
Lake, Crystal Lake, McCullom Lake, and Lake in the Hills are some of the larger lakes in the 
county.  Numerous smaller lakes and ponds are found throughout the county, but more so in the 
Fox watershed.   
 

According to the Illinois Water Quality Report 2002, all of the lakes and all but one river 
segment in McHenry County are of fair to good quality.  This means that they have received a 
use-support rating of Full (water body attains the designated use), Full/Threatened (water body 
attains the designated use, but a declining trend in resource quality has been evidenced), or 
Partial (water body attains the designated use at a reduced level).  The Illinois 2002 Section 
303(d) List has eleven river or stream segments (33 percent) and 5 lakes (26 percent) listed as 
impaired, though all of these have been given “medium” priority for Total Maximum Daily Load 
(TMDL) regulations development.  Where sources of impairment were indicated, agriculture 
runoff, urban runoff, and storm sewers were the most prominent sources of pollutants.  Land 
disposal, hydro-modification, habitat modification, and municipal point sources were also of 
concern. 
 

Wetlands - Prior to settlement, 30 to 39 percent of McHenry County was covered by 
wetlands (Suloway, Hubble 1994).  However, recent analysis using Geographic Information 
Systems (GIS) and the National Wetlands Inventory indicates that only 7.1 percent of the county 
remains covered by wetlands, and only 6.1 percent of the county is covered by natural (unaltered 
by humans) wetlands.  According to Suloway and Hubble (1994), McHenry County has the 
largest area in Illinois for shallow marsh/wet meadow and is ranked second and third for 
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emergent wetlands and deep marsh wetlands, respectively.  McHenry County is also home to 
332 acres of high quality wetlands, which constitute 1.4 percent of all the wetlands in Illinois.  
The four most common high quality wetlands are sedge meadow (106.1 acres), calcareous 
floating mat (89.3 acres), graminoid fen (54.4 acres), and marsh (54 acres).  (Bell 1981).  Sedge 
meadows are characterized by moist soils and brief periods of standing water and often found on 
the drier edges of lakes and ponds.  Calcareous floating mats and graminoid are both types of 
fens.  Marshes are shallow wetlands that are usually adjacent to rivers, lakes, and ponds. 
 

Wetlands naturally act as giant filters, adsorbing nutrients such as phosphorus and 
nitrogen, suspended solids, and other contaminants from snow melt and storm water prior to 
reaching lakes and rivers.  This filter action helps to protect many surface waters, though it may 
alter the chemical makeup and possibly the vegetation and wildlife of wetlands. 
 

Fens are of particular interest in McHenry County, since according to the Illinois Natural 
Areas Inventory, there are only 354 acres of high-quality fens in all of Illinois and most of them 
occur in northeastern Illinois.  In McHenry County, there are 43 natural areas that have at least 
one fen and most of these natural areas occur in the eastern half of the county.  Fens are a type of 
wet meadow that is fed by mineralized or alkaline water.  Fen types vary depending on the depth 
of peat and the vegetative community or in the absence of peat they occur as a calcareous spring 
or seep.  The primary concern for the stability of fens is a change in the chemistry of the 
groundwater feeding the fens.  For example, an increase in groundwater salinity in some areas, 
possibly from ion exchange water softener discharges in unsewered areas and/or the use of road 
salt, may be of concern.  
 

Groundwater - Groundwater is water beneath the land surface and occurs as distinct 
entities referred to as aquifers.  There are three types of aquifers in McHenry County, surficial, 
shallow bedrock, and deep bedrock aquifers.  Surficial or “unconsolidated” aquifers are 
generally found within 200 feet of the surface, while shallow bedrock aquifers generally range 
from 100 to 300 feet and deep bedrock aquifers are found at depths of greater than 700 feet 
below the surface. Recharge occurs through precipitation, percolation of water that passes 
through the surficial aquifers, and lateral flow between aquifers.  In 1990, McHenry County 
extracted approximately 21 million gallons from its aquifers each day.  By 2000, over 34 million 
gallons of water per day were pumped from the aquifers and it is predicted that by 2030 
approximately 63 million gallons per day will be needed from the aquifers (Visocky, 2002). 
 

Pollutants can impact groundwater quality through several means.  Materials such as 
pathogenic bacteria, chlorides, and nutrients from stormwater, agricultural practices, 
fertilization, onsite wastewater systems, winter highway maintenance, wildlife, and other sources 
may migrate with percolating recharge waters to the aquifer system.  Many of these pollutants 
are removed or rendered inactive in the soil environment.  However, in coarse textured soils 
(sand and gravel) or karst formations, natural attenuation may be limited and contaminants may 
still reach the aquifer. Another source of groundwater contamination is abandoned wells that are 
left unsealed.  These wells potentially offer direct conduits through which contaminants can 
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reach the groundwater.  Illegal dumping of septage or industrial wastes can be another source of 
groundwater contamination. 
 
    3.2 Treatment Performance of Traditional Onsite Systems 

Onsite wastewater treatment systems ultimately discharge treated wastewater to the 
groundwater.  The wastewater they treat can contain a number of potential pollutants that could 
impact groundwater quality.  In domestic wastewater, parameters that typically cause concern 
are nitrogen in the form of nitrates, phosphorus, chlorides and pathogenic agents.  Physical, 
biological and chemical processes that occur in the septic tank, in the biomat at the soil 
infiltration surface, and in the unsaturated soil zone below the infiltration system, treat the 
wastewater and remove most potential pollutants.  When properly designed, sited, constructed, 
and maintained, traditional onsite wastewater treatment technologies have demonstrated 
effective reduction or elimination of most human health or environmental threats posed by 
pollutants of concern in domestic and commercial wastewater.  
 

Water quality based performance requirements for onsite treatment systems are not 
clearly defined by current ordinances and codes.  Primary drinking water standards are typically 
required at a point of use (e.g., drinking water well) but are not stipulated by onsite treatment 
rules.  Instead, horizontal separation from wellheads and vertical distances from seasonal high 
water tables are usually specified to protect groundwater.  However, public health officials are 
concerned that such passive requirements may not be sufficient in protecting groundwater where 
there are high densities of homes.  Toxic compounds, excessive nutrients, and pathogenic agents 
are pollutants that could pose significant public health and environmental risks if not removed by 
onsite systems. 
 

Reviews of water quality monitoring data collected below traditional onsite wastewater 
treatment systems show that these systems perform well for most parameters when properly 
applied and managed (Ayres Associates, 1995; USEPA, 2002).  Table 4 lists the fate of common 
wastewater pollutants below. 
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TABLE 4 

Fate of Common Wastewater Pollutants 

Pollutant & 
Source Concern(s) 

Fate in Onsite 
Wastewater 

Treatment Systems Recommendations 

Nitrogen – 
Fecal Matter 
& Urine 

-Methemoglobinemia 
(Blue-Baby 
Syndrome) 
-Aquatic plant 
nutrient (algal 
blooms) 

Nitrified biologically 
to highly soluble 
nitrate ion 

Incorporate nitrogen removal 
technologies where groundwater 
exceeds drinking water standards 
or surface waters are nitrogen 
limited. 

Phosphorus 
- Fecal 
Matter 

Aquatic plant nutrient 
(algal blooms, 
eutrophication) 

Adsorbed in fine-
textured soils 

Increase distance of infiltration 
system from surface waters when 
sited in coarse-textured soils. 

Pathogens -
Fecal Matter 

Occurrence of 
gastrointestinal, 
neurological, 
respiratory, renal, and 
other diseases 

Soils remove through 
filtration, 
sedimentation, and 
adsorption, usually 
within 2 – 3 ft of 
unsaturated soil 

Lengthen soil retention time 
through low daily and 
instantaneous application rates. 

Toxic 
Organic 
Compounds 
(liquid and 
gas phase) -
Household 
Chemicals 

-Neurological, 
developmental, and 
other problems in 
humans 
-Interference with 
biological processes 
in the environment 

Volatilization and 
biodegradation most 
significant removal 
mechanisms 

-Increase pretreatment retention 
time 
-Site to maximize unsaturated soil 
depth 
-Place infiltrative surface high in 
soil profile 

Metals -
Household 
Chemicals 

Retardation of 
physical and mental 
development, kidney 
disease, 
gastrointestinal 
illnesses, and 
neurological 
problems 

Retarded through 
adsorption and 
forming complexes 
with organics 

Avoid acidic soil if possible.  
(Studies indicate that the risk of 
groundwater contamination by 
metals is very low) 

Chlorides -
Water 
Softeners 

Fen Preservation – 
Elevated salinity in 
groundwater 

Soluble negative ion 
that moves readily 
with soil water 

-Promote volume softener 
regeneration  
-Substitute Potassium for Chloride 
-Test new softening technologies 

(Distillation / Electrical 
Capacitor) 
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Subsurface wastewater infiltration systems are designed to provide wastewater treatment 
through settling in pretreatment tanks with the final treatment occurring at the soil infiltrative 
surface and within the underlying soil prior to groundwater recharge.  Satisfactory performance 
is dependent on the treatment efficiency of the pretreatment system (septic tank or advanced 
pretreatment unit), the method of wastewater distribution (gravity or pressure dosed) and loading 
to the soil infiltrative surface, and the properties of the vadose and saturated zones underlying 
the infiltrative surface.  The soil should have adequate pore characteristics, size distribution, and 
continuity to accept the daily volume of wastewater and provide sufficient soil/water contact and 
retention time for treatment before the effluent percolates into the groundwater. 
 

Groundwater monitoring below properly sited, designed, constructed, and operated 
subsurface infiltration systems indicates that onsite systems are very effective in protecting 
groundwater quality (Table 5).  Carbonaceous biochemical oxygen demand (cBOD), total 
suspended solids (TSS), fecal indicators, and metals are effectively removed by the first 2 to 5 
feet of soil under unsaturated, aerobic conditions.  Nitrogen removal rates vary significantly, but 
most traditional onsite treatment systems probably do exceed the drinking water standard of 10 
mg/L for nitrate.  Phosphorus and metals can be removed through adsorption, ion exchange, and 
precipitation reactions, but the capacity of soil to retain these ions is finite and varies with soil 
mineralogy, organic content, pH, oxidation-reduction potential, and ion exchange capacity.  
Limited evidence shows that some types of viruses normally present in wastewater are able to 
leach from subsurface infiltration systems to the groundwater.  Longer retention times associated 
with virus removal are achieved with fine-texture soil, low hydraulic loadings, uniform dosing 
and resting, aerobic subsoils, and high temperatures.  Toxic organics appear to be removed in 
subsoils, but further study of the fate and transport of these compounds is needed. 
 

Public health and environmental risks from properly sited, designed, constructed, and 
operated onsite treatment systems appear to be low.  However, soils with excessive permeability 
(coarse-texture soil or soil with large and continuous pores), low organic matter, low pH, low ion 
exchange capacities, low oxygen-reduction potential, high moisture content, and low 
temperatures can increase health and environmental risks under certain circumstances. 
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TABLE 5 

 
Representative removals of wastewater pollutants of concern by soil in traditional 

onsite treatment systems (after Van Cuyk & Siegrist, 2001) 
 
 
 
 
Constituent 

 
 
 

Units of Measure 

 
 

Domestic Septic 
Tank Effluent 

Subsurface 
Wastewater 

Infiltration Percolate 
(% removal) 

Oxygen demand BOD5 (mg/L) 140-200 >90 

Suspended 
solids 

TSS (mg/L) 50-100 >90 

Nitrogen Total N (mg-N/L) 40-100 10-20 

Phosphorus Total P (mg-P/L) 5-15 0-100 

Bacteria Fecal Coliforms 
(organisms per 100 

mL) 

106-108 >99.99 

Virus Specific virus (plaque 
forming units/mL) 

0-105  >99.99 

Organic 
chemicals 

Specific organics 
(μg/L) 

0 – trace levels >99 

Heavy metals Specific metals 
(μg/L) 

0 – trace levels >99 

 
3.2.1 Protection of Groundwater Resources - With few exceptions, the treatment 

provided by the soil is very efficient in protecting groundwater quality.  However, maximizing 
treatment is a function of identifying and understanding soil characteristics and utilizing system 
designs that are appropriate for specific soil and site conditions.  The soil environment serves 
two key functions in onsite wastewater systems, 1) to provide attenuation and treatment of the 
wastewater and 2) hydraulic capacity to disperse the treated wastewater into the receiving 
environment.  The ideal scenario is to provide sufficient attenuation in the soil to allow the 
active biomass and other processes time to react with pollutants in the wastewater, yet provide 
dispersal away from the system and allow re-oxygenation of the soil.  Moderate or strongly 
structured finer textured soils (sandy loam, silt loam, loam, clay loam, and clays) provide the 
right balance of conditions.  When fine textured soils have weak or massive structure, water 
movement is slowed or severely limited.  Proper design to include reduced loading rates, 
increased infiltrative surface, timed dosing, and pretreatment can address many of these 
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conditions.  Coarse textured soils such as outwash sand and gravels provide excellent hydraulic 
conditions but often lack the needed attenuation.  Again design modifications to include elevated 
systems, sand lining, reduced dosing volumes, pretreatment, or nutrient reduction/removal can 
address many concerns.  Areas where the soil cannot provide both proper wastewater treatment 
and dispersal are considered inappropriate for onsite technologies allowed in most jurisdictions.  
For onsite wastewater soil-infiltration systems to accomplish these key functions, soil conditions 
must be evaluated and thoroughly considered as part of the design, approval, construction, and 
operation process. 
 
    3.3 Evaluating the Receiving Environment of McHenry County for Onsite Wastewater 
Treatment 
 

To evaluate soil suitability for utilization of onsite wastewater treatment systems and 
protection of the groundwater, it is necessary to have an inventory of the various soil conditions 
that occur in McHenry County.  One obvious resource for this inventory is the National 
Resource Conservation Service (NRCS) detailed soil survey.  The NRCS recently completed an 
updated detailed soil survey of McHenry County (NRCS, 2002).  A wealth of soil and related 
information such as hydrology, mineralogy, engineering properties, cropping capabilities, and 
development considerations are detailed and discussed.  In addition to the detailed soil 
descriptions, other soil and site characteristics such as water features, drainage, and landscape 
position are important factors when considering onsite wastewater treatment and dispersal. 
 

The NRCS evaluates a number of these characteristics and develops a table of soil 
limitation for use of septic tank absorption fields.  The categories are slight, moderate, or severe. 
In McHenry County, 22.3 percent of the soils are rated as having moderate conditions and 74.9 
percent are rated as having severe limitations.  The remaining 2.8 percent of area includes 
orthents, which are not rated, and water surface.  There were no soils rated as having slight 
limitations.  The NRCS evaluation is developed for application with more traditional in-ground 
type systems that assumes installation depth of approximately three feet below grade.   
 

Figure 1 depicts the soil suitability for onsite wastewater systems for McHenry County 
based on the NRCS rating system.  The following map and all maps included in this report were 
scaled down to fit an 8-1/2” by 11” page for mainstream use.  In a few instances, this can make 
distinguishing between the different colors slightly difficult.  Therefore, all figures in this report 
are provided on the McHenry County Groundwater Resources Management Plan web site in a 
larger format.   
 

It should also be noted that these maps were created using large-scale NRCS soil borings 
and GIS data, and are, therefore, intended as general guides for large-scale planning.  The maps 
are not meant for determining the exact soil conditions at any one site – in that case, a site-
specific investigation is required.   
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Given the advances in onsite wastewater treatment systems over the past 20 years, such 
as at grades, mounds, drip dispersal, and various advanced pretreatment technologies; and a 
better understanding of soil loading rates and regimes, the NRCS rating system is no longer 
appropriate for determining if an area is suitable for installation of onsite wastewater treatment 
systems.  A more detailed evaluation of soil characteristics that are important considerations for 
onsite wastewater treatment can provide a better understanding of development and groundwater 
protection issues.  Factors such as soil type, potential for flooding, depth to water table (seasonal 
or permanent), depth to excessively drained soils, depth to bedrock, and slope can be further 
evaluated for use with various wastewater treatment and dispersal technologies.   
 

3.3.1 Wastewater Planning Tool - Through utilization of a Geographical Information 
System (GIS) using ArcView software, available resource data can be further evaluated to better 
understand the receiving environment.  Utilization of the GIS platform allows creation of 
databases of information relating to the various environmental and development resources.  The 
program also provides the ability to query and sort information contained in the databases.  A 
number of available resources were collected, evaluated, and categorized for input to a GIS 
program application to create a wastewater-planning tool that aids in the development of the 
wastewater management plan.  Resources utilized include the following: 
 

 Natural Resource Conservation Service (NRCS) soil survey for McHenry County 

 National Wetlands Inventory Mapping 

 Parcel Mapping  

 Municipal Boundaries  

 Municipal Sewer Service Areas 

 Transportation Corridors 

 Surface Water Features 

 Groundwater Aquifer Maps 

The initial effort with the GIS tool was to re-evaluate soil suitability for onsite 
wastewater treatment utilizing data available from the NRCS soil survey.  Through detailed 
evaluation of the various NRCS soil property tables for soil type, water features, depth to 
bedrock, and slope, areas where various conditions occur that influence the application of onsite 
wastewater treatment technologies can be delineated.  The following soil conditions were 
utilized in this evaluation. 
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 Histosols 

 Soils subject to flooding 

 Soils with a water table depth of 12 inches or less 

 Soils with seasonal high water between 12 and 42 inches below the surface 

 Soils with coarse outwash at a depth of 3 feet or less (excessively drained) 

 Soils with bedrock at a depth of 3 feet or less 

 Deep permeable soils  

 Sites with slope greater than 20 percent 

 Orthents 

The map in Figure 2 was developed by grouping soil types based on these specific soil 
characteristics.  A discussion of the various categories of specific soil conditions, associated 
mapping and their importance to onsite wastewater treatment is contained in the following 
sections. 
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Histosols - Histosols are organic soils composed of various types and states of 
decomposing vegetative matter.  Though they are most commonly associated with wetlands, they 
can occur outside mapped wetlands where drainage has been modified.  Along with being 
unsuitable for general construction, histosols will retain water, creating saturated conditions that 
are unsuitable for wastewater treatment. 
 

Soils subject to flooding - These soils occur along surface waterways or in depressional 
areas that flood during spring melt or periods of heavy precipitation.  During periods of flooding 
onsite wastewater systems would be discharging partially treated wastewater directly into either 
surface water or the groundwater.  The susceptibility of these areas to flooding makes these soils 
unsuitable for onsite wastewater systems. 
 

Soils with water table (seasonal or permanent) at 12 inches or less - Shallow water in 
the soil can occur as a permanent or perched water table due to landscape position, a physical 
barrier to vertical flow, or slowly permeable soil.  Soils associated with natural drainage ways, 
whether intermittent or permanent, streams and rivers, or on flat lakeshore commonly have 
shallow water.  Additionally, the glaciated landscape was left with many depressions that 
eventually fill with fine sediment that restricts vertical water movement.  These areas may 
evolve into wetlands or areas with perched water tables.  Other soil conditions that include pans, 
stratifications of fine sands and silts, old lacustrian (lake) deposits, or soils with high clay 
content and poor structure severely limit vertical water movement and often create shallow 
perched groundwater conditions. 
 

Soils exhibiting these conditions are generally considered unsuitable for installation of 
onsite wastewater systems.  The shallow depth to groundwater severely limits the ability to 
maintain the unsaturated conditions necessary to treat and disperse wastewater with the allowed 
system types.  These conditions are common and occur at various locations around the county. 
 

Soils with bedrock at less than 12 inches - As previously discussed, shallow bedrock is 
not a major factor in McHenry County.  However, where it is found, the shallow bedrock is 
fractured limestone that can provide a conduit to the underlying water table.  The current code 
does not allow installation of systems on soils with less than 12 inches to bedrock.   
 

Figure 3 depicts soils that are classified as 1) histosols, 2) subject to flooding, or 3) have 
seasonal high groundwater (less than 1-foot below the ground surface).  The federal wetland 
mapping has been overlain onto the soil mapping to demonstrate the relationship between the 
two.  Areas of the county that exhibit these soil conditions are not considered suitable for onsite 
systems allowed under Article X. 
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Other areas where unsuitable soil conditions occur deeper in the soil profile can be 
utilized for onsite wastewater treatment through the use of elevated systems, advanced 
pretreatment or design modifications.  The specific soil or site conditions in this category are 
listed below: 
 

 Soils with seasonal high water between 12 and 42 inches below the ground 
surface 

 
 Soils with bedrock at a depth of 3 feet or less 

The issue with these soil conditions is the ability to maintain a three-foot vertical 
separation between the infiltrative surface and the underlying soil limitation.  This separation is 
needed to provide adequate treatment of wastewater before it is discharged to the water table, 
bedrock, or coarse textured soil.  Shallow bedrock is associated only with the Rockton silt loam 
soil series occupying approximately 80 acres in the most western part of the county.  Since 
bedrock was described as occurring between 0 and 31 inches, the entire area is included in this 
category.  Where it occurs shallower than 12 inches, no system could be installed under Article 
X.  Bedrock can act as either a no flow barrier or, if fractured, as a more direct conduit to the 
groundwater.  As previously discussed, the latter condition, albeit very limited, is the concern in 
McHenry County.   
 

 Soils with coarse outwash at a depth of 3 feet or less (excessively drained) 

In some areas of the county, glacial activity resulted in the deposition of outwash sands 
and gravels that are excessively drained.  These deposits were later covered with a thin veneer of 
loess (wind deposited silt).  This results in a situation where these coarse deposits may be at or 
very near the land surface.  Onsite wastewater treatment systems installed in these materials will 
generally function very well hydraulically but may not provide adequate treatment of the 
wastewater.  There exists the potential for contamination of the near surface aquifers from onsite 
wastewater systems if traditional onsite systems are used.  In general this has not been a problem 
in the county; however, high density developments in these soil areas create an issue for mass 
loading of nutrients, specifically nitrogen in the form of nitrate.  Figure 4 shows where these 
soils are mapped and existing development in those areas.  An elevated system such as an at-
grade, mound, or fill system can be utilized to maintain the required vertical separation for these 
soil conditions. 
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There are two conditions that cannot be specifically categorized from available resource 
material.  These are sites with slopes greater than 20 percent and with soils classified as orthents. 
 

 Soils with slope greater than 20 percent 

In general, the concern with slope is constructability and lateral movement of effluent 
down slope in the soil profile.  Certain system types, such as elevated systems, will be more 
difficult to construct on steeper slopes.  Depending on soil conditions, the underlying slowly 
permeable horizon could cause percolating effluent to travel horizontally with the potential for 
surfacing down slope.  In addition, many of the soils with steeper slopes are developed from 
glacial outwash deposits such as moraines, eskers, and kames.  As a result, they have coarse 
textured soils occurring very near the land surface and the concern would be for the level of 
treatment.  Article X has a slope limitation of 25 percent, however NRCS data for McHenry 
County breaks slope at 20 to 30 percent.  Therefore 20 percent was utilized to maintain some 
level of conservancy.  Overall, the area of soil with percentage of slopes exceeding 20 percent in 
McHenry County is approximately 3,900 acres or one percent of the county. 
 

 Orthents 

Orthents by definition are entisols (young soils) that have not developed soil horizons.  
However, discussions with NRCS staff indicated that areas classified as orthents in the soil 
mapping of McHenry County are areas of disturbed soils.  They occur as either cut areas, 
commonly gravel or borrow pits or as areas of fill to include reclaimed gravel pits or borrow 
pits, or fill soils found in urbanized landscapes.  Depending on actual soil and site conditions 
determined during a required site specific investigation, various types of treatment technologies 
may be used (see subsection 3.4 below). 
 

 Deep permeable soils  

The remaining soils within the county do not have apparent soil conditions that would 
limit their use for onsite wastewater treatment, particularly when considering a broader range of 
system types.  Table 6 summarizes various soil conditions with respect to onsite wastewater 
treatment. 



3-18 

001141 – 11/06 Report 4 – Countywide Decentralized Wastewater Management Plan 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 

TABLE 6 
 

McHenry County Soil Conditions Related to Onsite Wastewater Treatment 
 

Limitation Acres Square miles % of County 
Surface Waters 006,980 011 001.80
Histosols 021,515 034 005.50 
Flooding 080,080 125 020.50 
Groundwater @ < 1 ft 013,120 021 003.40 
Groundwater @ 1 – 3.5 ft 081,780 128 020.90 
Bedrock @ < 3 ft 000,080 0.1 000.02 
Coarse Material @ < 3 ft 038,720 061 009.90 
Orthents 005,185 008 001.30 
No Apparent Restrictions 143,665 224 036.70 
Total 391,125 611 100.00 
 

    3.4 Soil Conditions as Related to Article X 

Recognition of the various soil conditions and correlating these conditions to the onsite 
treatment systems allowed by Article X, the onsite wastewater code, provides a method for both 
planning and siting of onsite systems.  Incorporation of this information into the GIS planning 
tool will also provide a method to evaluate existing developments served by onsite systems and 
perhaps aid in developing solutions for areas that may be at risk for surface and groundwater 
quality.  The new categories incorporate the five system types defined in Article X along with 
other conditions as listed below. 
 

 No System allowed or Specially Permitted Areas 
 System Type 1:  Subsurface 
 System Type 2:  Shallow Subsurface 
 System Type 3:  Partial Subsurface 
 System Type 4:  At-Grade 
 System Type 5:  Mound or Fill 
 Case by Case 

Figure 5 provides a graphic depiction of the five system types currently allowed in 
Article X as related to placement within the soil profile.  The spreadsheet analysis of soil 
conditions and development of applicable system categories is found in Appendix A.  A 
description of each soil category and system type application is contained in the following 
section. 



 

 

 
 
 
 
 
 
 
 

 
                                                                                                 Fill Grade 
 
    Original Grade                                                                                                                                                                                       
                    Select Fill 
 
 
                                                                                                                                                       Seasonal or Permanent Water Table 
 
 
   
    Vertical separation to limiting conditions varies depending on soil permeability 
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FIGURE 5 

 
McHenry County Onsite Wastewater System Types 
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Subsurface Shallow Subsurface Partial Subsurface At-Grade Mound or Fill 
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No-System Areas - This category includes areas of soil that are 1) histosols, 2) subject to 
flooding, 3) have seasonal high water or 4) bedrock at one foot or less.  Although new 
construction would not be allowed in these areas, existing development may be “grandfathered” 
in.  Failing systems occurring under this scenario are difficult to address from a performance and 
code compliance perspective unless a citizen complaint is filed with MCDH. 
 

Type 1 Systems - These systems are the traditional “septic system” with the infiltration 
component installed entirely below the natural soil surface.  These areas have deep free draining 
soil to a depth of 3.5 ft or greater.   
 

Type 2 Systems – Very shallow placement within the native soil exemplifies Type 2 
systems.  The infiltration component is installed within the native soil with the top of the system 
at natural ground surface.  Minimum depth of free draining soils for these systems is between 3 
and 5 feet depending on permeability. 
 

Type 3 Systems - These systems are installed a minimum of six inches into the native 
soil and the remainder of the system is above natural ground surface.  The effluent is dispersed 
into the infiltration component such that the water infiltrates directly into undisturbed native soil. 
Minimum depth of free draining soils for these systems is between 2 and 4 feet depending on 
permeability. 
 

Type 4 Systems - These systems are commonly referred to as At-Grade systems.  The 
infiltrative surface of the system is installed at the natural ground surface.  The surface is plowed 
prior to the placement of the infiltration system component.  Minimum depth of free draining 
soils for these systems is between 1.5 to 2 feet depending on soil permeability.   
 

Type 5 Systems – A Type 5 system is elevated above the native soil surface and includes 
mound or fill systems.  They use a select sand fill between the native soil and the system 
infiltrative surface to gain the required vertical separation to soil conditions.  They may be used 
where soils are 1) shallow to bedrock (min of 1-foot), 2) shallow to seasonal high or permanent 
water table (min of 1-foot), or 3) shallow to excessively drained soil (min of 1-foot).  Onsite 
wastewater treatment systems in these soils will require an elevated system to enhance water 
quality prior to dispersal to the soil.   
 

Case-by-Case – Suitability of case-by-case areas cannot be reasonably ascertained from 
resource materials due to their range of characteristics.  With few exceptions, most systems 
could be correlated to soil conditions.  A required site-specific evaluation can determine the type 
of system that may be utilized in areas with slopes in the 20 to 30 percent range or those mapped 
as orthents.   
 

Surface Water - The remainder of the county area is occupied by surface water.  This 
includes lakes, rivers, streams, and wetlands with areas of permanent open water.  The surface 
waters account for approximately 7,000 acres or just under 2 percent of the area of the county.   
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Table 7 summarizes areas for given soil conditions and potential onsite wastewater 
system types as related to the soil conditions for McHenry County.  Under Article X, some form 
of onsite treatment is allowed on 69 percent of the county’s soils, no system is allowed on 28.7 
percent of the soils, and potential treatment type is undetermined on 2.3 percent of the soils. 
 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 7 

Soil Suitability for Onsite Wastewater Treatment 

System Type Classification Acres  Percentage 
Type 1 System 116,595  029.8 
Type 2 System 016,775  004.3 
Type 3 System 014,280  003.7 
Type 4 System 074,350  019.0 
Type 5 System 047,715  012.2 
Systems 1-5 Subtotal 269,715 69
Undetermined 009,080  002.3 
Undetermined Subtotal 9,080 2.3
Water 006,980  001.8 
No System Allowed 105,350  026.9 
Water and No System Subtotal 112,330  28.7
Total 391,125 391,125  100.0 100.0 
 

Figure 6 provides a graphic depiction of the soil conditions as related to treatment 
technologies approved under McHenry County - Article X. 
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    3.5 Potential Risks to Groundwater Environment 

3.5.1 Risk Relationship - It is difficult to discuss the groundwater environment without 
including surface waters.  This is true because surface waters are dependent on groundwater as a 
primary supply.  The base flow to surface waters comes from discharging groundwater with 
secondary supply from direct precipitation and surface drainage.  Any negative impact on 
groundwater quality could potentially impact surface water quality.  The primary public health 
concern for groundwater quality is for protection of drinking water supplies.  Environmental 
concerns for groundwater quality include general degradation of water quality, but the impact of 
groundwater on surface water is also a concern.  A degradation of surface waters tends to have a 
greater impact on the aquatic life, lakeshore ecology, and aesthetics versus a threat to public 
health. 
 

Onsite wastewater systems are only one of many inputs that have the potential to impart 
pollutants to the groundwater environment.  This potential is more prevalent where systems are 
improperly sited, designed, installed, or operated.  McHenry County has a strong regulatory 
framework and service program that minimizes such occurrences and greatly reduces the risk to 
the groundwater environment.  However, where insufficient soil treatment occurs, there is concern 
for contaminants entering surface waters where human contact can occur, at beaches or during 
other recreational activities.   
 

Potential contaminants of concern in drinking water include pathogens (parasites, bacteria, 
and viruses), nitrates, and chlorides.  Older, shallow, inadequately cased, or screened wells are 
more susceptible to contamination by nitrate or bacteria.  Pathogens are generally removed within 
2 to 3 feet by all but the coarsest of soils.  Nitrate and chloride ions on the other hand, are very 
soluble and move freely with the water.  The soil environment provides little attenuation or 
removal of these ions.  According to USEPA’s Onsite Wastewater Treatment Systems Manual,  
aerobic biological systems and recirculating filters can significantly reduce nitrates before 
discharge to the subsurface.  Typically though, dilution within the groundwater aquifer is relied 
upon to lower the concentration of these ions below drinking water standards. 
 

Contributors of nitrate include natural sources such as lightning and vegetative 
decomposition along with those associated with human activities: livestock production, crop 
fertilization, irrigation, land application of sludge or wastewater effluents, municipal or industrial 
landfills, lawn fertilization, and onsite wastewater systems.  Chlorides are attributed to the brine 
solution from the water softening process that is discharged to onsite wastewater systems and to 
salt utilized for winter road maintenance.  These issues are examined in Report 5: Chlorides and 
Agricultural Chemicals:  Problem Assessments and Corrective Actions.  
 

The issues of contamination of drinking water supplies is somewhat lessened by current 
well codes and installation practices.  Although codes that govern the installation of drinking water 
wells only require casing to a minimum depth of 20 feet with grouting to a minimum of 15 feet 
from grade in unconsolidated formations, discussions with well drillers serving McHenry County 
indicate that a majority of residential wells are installed to a depth of at least 100 feet and cased to 
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a depth of at least 40 to 50 feet.  The deeper below the ground surface that drinking water is 
removed, the less contamination is an issue.   
 

3.5.2 Development and Groundwater Risk - There are a variety of rural homes, 
subdivisions and waterfront properties in McHenry County that have been developed utilizing 
onsite wastewater treatment systems.  These situations are the result of past practices, both 
technical and political.  Early onsite wastewater treatment knowledge, inadequate codes, and poor 
enforcement allowed development on soils that are now considered unsuitable for traditional 
systems, and in some cases, directly discharge to the land surface or to surface waters. 
 

In the late 1940s and early 1950s, increasing population and indoor plumbing resulted in 
onsite wastewater systems becoming commonplace.  To protect public health, codes required that 
effluent be kept below the ground surface and far from wells and surface waters to prevent direct 
human contact.  Similar codes were used in McHenry County.  This meant that while systems did 
not discharge directly, they could have been installed where they would be considered 
inappropriate today.  These systems may be discharging untreated or partially treated wastewater 
into the groundwater. 
 

Conditions of onsite system malfunction or failure are noted by homeowners, tenants, 
neighbors, or service providers.  Failures manifest as septic tank effluent discharges to the lawn 
surface, ditches, low-lying areas, or directly into the surface water.  Problems are also evident as 
sluggish or backed-up plumbing within the served structure.  These conditions limit plumbing use 
and are generally noticed on the property, and result in repairs or replacement completed under 
current codes. 
 

Another concern is for older high-density developments.  Because codes did not specify a 
minimum lot size, many areas were developed to maximize economic return.  In general, a higher 
density of small lot development increases the mass loading of nutrients and other wastewater 
constituents to the environment, resulting in a potentially greater risk of contamination of water 
resources.  Application of current required setbacks on small lots makes replacement of 
malfunctioning systems difficult because, in some cases, the new replacement system may not be 
able to meet current standards due to the lot size.  The situation is further exacerbated where high-
density development utilized traditional systems that were inappropriate for site soil conditions.  
These situations will further increase the risks for groundwater contamination.   
 

In the late 1970s and early 1980s, it became apparent that onsite wastewater treatment 
programs had to be modified to protect natural resources, specifically groundwater.  A better 
understanding of the relationship between soils, geology, and groundwater with onsite wastewater 
treatment led to more rigorous codes.  Advances in onsite wastewater system technologies led to 
variations of the traditional septic tank/gravity soil absorption system.  Development of pressure 
distribution, the at-grade and mound soil dispersal systems, drip dispersal, aerated treatment units, 
and other forms of advanced pretreatment allowed onsite wastewater systems to be utilized in 
areas where traditional systems were inappropriate.  This has a positive impact, specifically, for 
upgrading older systems installed on marginal sites where they were inappropriate. 
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Table 8 categorizes various conditions, the reason for concern, and appropriate actions to 
reduce risk to acceptable levels. 
 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 8 

 
Onsite Wastewater Treatment 

 
Condition Risk Appropriate action 
Excessively Drained Soil Insufficient Treatment 

• Aquatic Nutrients 
• Pathogens 
• Nitrates 

Groundwater Monitoring 
System Evaluation 
Elevated or Pretreatment 
Systems 
Managed Onsite Systems 
Cluster Systems 

Shallow Water Table Insufficient Treatment 
• Aquatic Nutrients 
• Fecal Coliform 
• Nitrates 
Infiltrative Surface Clogging 

System Evaluation 
Elevated or Pretreatment 
Systems 
Managed Onsite Systems 
Cluster Systems 

Areas Subject to Periodic 
Flooding 

Insufficient Treatment 
• Aquatic Nutrients 
Direct Contamination 
• Pathogens 

System Evaluation 
Elevated or Pretreatment 
Systems 
Managed Onsite Systems 
Cluster Systems 

Older Systems Non-Compliant Systems 
• Hydraulic Failure 
• Insufficient Soils 
Lack of Records 
• Enforcement 

System Evaluation 
System Replacement 
Managed Onsite Systems 
Cluster System 
Municipal System 

Density Small Lot Size 
• Replacement Area 
Increased Mass Loading 
• Aquatic Nutrients 
• Pathogens 
• Nitrates 

Groundwater Monitoring 
Managed Onsite Systems 
Cluster Systems 
Municipal Sewer 
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Groundwater risk from onsite wastewater systems is a function of effluent quality, system 
selection with respect to soil treatment capacity, and groundwater conditions.  Three types of 
development situations in McHenry County have been identified as areas of concern for 
groundwater quality. 
 

Older Rural Development - Older rural development utilized traditional systems that may 
have been installed in unsuitable soil conditions prior to more modern codes.  These systems often 
occur as scattered low-density type development or individual rural homes.  It is estimated that the 
number of these systems continues to diminish as the systems fail and are replaced. 
 

Older, high-density shore land developments - Many of these areas were developed in 
the 1950s, 1960s and 1970s when rules were less strict and enforced less rigorously than today.  
Much of this development occurred as recreational lakeshore or riverfront properties.  Often these 
locations were in areas dominated by highly permeable coarse textured soils.  As a result, many 
systems were installed on small lots, in soils where they were not well suited.  Upgrading or 
replacing these systems can be problematic if the soil treatment capacity is low, if slopes are steep 
or if there is simply no replacement area available.  In addition, these areas are constantly subject 
to in-fill and conversion with older structures and seasonal cabins being replaced with larger 
permanent homes.   
 

Additionally, older shore land developments often use shallow wells or sand point wells for 
drinking water.  These wells draw water from the near surface of the surficial groundwater aquifer. 
Onsite systems installed in the highly permeable coarse textured soils may fail to remove 
pathogens and nitrates before the wastewater reaches the water table.  Water from these wells may 
exceed the drinking water limit of 10 mg/L nitrate. 
 

Concerns for surface water quality is somewhat negated by the groundwater/surface water 
relationships in McHenry County.  Groundwater provides base flow to a majority of the surface 
waters.  Onsite systems in close proximity to surface waters discharge to the surface of the water 
table that may flow directly to a lake or river.  Since the surface waters are not nitrogen limited for 
water quality, the issue of nitrogen contamination is of less concern.  These same systems could 
also allow pathogens to migrate to the surface waters; however, McHenry County utilizes a routine 
beach water sampling program during the summer months to monitor this concern.  To date, 
surface water quality has not been an issue.  
 

New Development - New, high-density developments are subject to more stringent 
scrutiny under Article X with regard to development utilizing onsite wastewater treatment 
systems.  The issues of soil compatibility, setbacks, and replacement system area are thoroughly 
addressed as part of the planning and permitting process.  As long as the systems are maintained in 
proper operating condition, most risks are reduced to below acceptable levels.  The exception is 
the public health risk resulting from nitrate leaching through the soil to the groundwater.  MCDH 
has done groundwater testing for nitrate levels throughout the county.  Of over 21,000 
groundwater samples analyzed for nitrate since 1986, less than three percent exceeded the drinking 
water standard of 10 mg/L.  The samples that did exceed the drinking water standard were 
collected from numerous different locations across the county.  These results indicate that, though 
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nitrate leaching does not appear to be degrading overall groundwater quality at this time, it could 
become a potential problem in virtually any area of the county. 
 

High-density development systems are assumed to operate correctly since they have been 
installed in compliance with the new codes.  However, there is no mechanism in Article X to 
monitor systems and no requirement to address nitrogen removal except for subdivision 
development in coarse textured soils. 
 

High-density developments with onsite systems will have a higher mass loading of nitrate 
to groundwater due to the higher density of discharges.  New high-density developments may be 
served by cluster wastewater treatment systems.  Under Article X, the county may require nitrogen 
removal, routine monitoring, and a licensed operator as part of the permitting process for such 
systems. 
 

Unsewered Development in Fen Recharge Zones - Another environmental area of 
concern in McHenry County is fens.  Fens are unique wetlands that are fed by calcareous, highly 
alkaline groundwater.  The alkaline condition in these wetlands leads to a very unique and diverse 
ecological system.  Since the plants and animals have evolved to thrive in the harsh alkaline 
conditions, they are often very rare, and in many cases are threatened or endangered.  Some fens 
with high quality natural communities are Lake in the Hills Fen, Sterne’s Fen, Oakwood Hills Fen, 
and Gladstone-Boger Fen. (Byers, Illinois Audubon). 
 

There are five types of fens differentiated primarily by the amount of peat accumulated and 
the occurrence of fire in a given fen.  A floating layer or mat of peat that extends from a shoreline 
into a wetland characterizes calcareous floating mats.  The peat is about 6 to 8 inches thick and 
dominated by sedges and grasses.  Graminoid fens have a large accumulation of peat, as much as 
20 feet that remains saturated with groundwater.  Graminoid fens usually occur on the toe of a 
slope, but may be perched and are dominated by prairie grasses and sedges.  Low shrub fens and 
tall shrub fens are similar to graminoid fens but are dominated by shrubs, indicating fewer prairie 
fires.  Forested fens are on steep west-facing slopes and occur only in two places just east of the 
Fox River.  Natural firebreaks sustain this community, which consists of more than 20 percent tree 
cover.  Calcareous seeps have noticeable groundwater flow and little or no peat.  Often tufa 
deposits form at the surface and the groundwater discharge is so great that plants are sometimes 
unable to become established.  (Byers, Illinois Audubon). 
 

Due to the unique makeup of fens, disruptions in the chemical composition and amount of 
groundwater discharged can cause significant impacts.  The difficulty in maintaining the quality of 
fens is that developments a substantial distance (hundreds to thousands of feet) away from a given 
fen can potentially have adverse impacts if it occurs in the fen’s recharge zone.  If the chemical 
composition is changed, plants that have adapted to alkaline conditions may die out.  Additionally, 
a decrease in alkalinity can lead to encroachment by invasive plant species.  According to an 
article by Steve Byers in the Illinois Audubon, “one of the most insidious threats to fen wetlands is 
encroachment by woody, invasive (plant) species”. 
 

Chlorides, depending on the mass, can impact the chemical composition of the groundwater. 
Known sources of chlorides in the environment include home water softener discharges to onsite 
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wastewater systems, the use of road salt for winter road maintenance, pesticides, herbicides and 
fungicides containing chlorides that are applied in farming.  In any case, limited studies have been 
attempted to quantify the amount of chlorides actually introduced to the environment.   
 

Many homes with onsite wastewater treatment in McHenry County also have water 
softeners.  Water softeners work through an ion exchange process that exchanges sodium ions for 
the hardness in water.  The brine solution from the resin regeneration process passes through the 
septic system resulting in an effluent with elevated salinity.  The septic system discharges the 
effluent into the soil, eventually recharging the groundwater.  The argument can be made that 
since groundwater feeds fens, if a large number of homes using onsite wastewater treatment were 
located in the recharge zone of the fen, the increased salinity in the effluent could potentially 
impact the fen, by changing the groundwater’s chemical composition, which then weakens the 
native species and allows invasive species to move into the wetland.  At this time this argument 
remains speculative because it has not yet been demonstrated.   
 

The best way to reduce the introduction of chlorides from water softeners into the effluent is 
to educate the public as to the proper operation of the softening systems.  Many systems regenerate 
based on time.  This approach results in the regeneration process occurring more often that 
actually needed.  A better approach is to utilize systems that regenerate based on the volume of 
water used.  Although new technologies are being developed and tested, this approach will have 
the greatest impact on chloride discharges until alternative technologies are used by the general 
public.   
 

In summary, these development situations pose various levels of risk for groundwater 
quality.  The following table summarizes the various development scenarios, the risk and risk 
priority: 
 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 

TABLE 9 
 

Various Development Scenarios, Risk and Priority 
 

Development Type Concern Risk Risk Priority 
Older Rural 
Development 

Non-Compliant Systems, 
Failures  

Pathogens, Nitrates Low 

Older High Density 
Development 

Replacement, Density, 
Unsuitable Soils, Mass Loading 

Pathogens, Nitrates, 
Chlorides  

High 

New High Density 
Development 

Mass Loading, Monitoring Nitrates, Chlorides Medium 

Fens – Unsewered 
Development 

Water Softeners, Road Salt Chlorides Medium 
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Areas that present the greatest risk potential for groundwater quality are high-density 
development (old or new), where soil conditions occur that affect treatment, contaminant 
transport, and groundwater usage.  Groundwater studies for McHenry County (Meyer, 1998) have 
identified areas of the county where the shallow, surficial aquifer (Aquifer 1) occurs.  The area of 
Aquifer 1 covers approximately half of the county land area and is dominant in the eastern 40 
percent of the county.  This aquifer is a primary water source for many private and some public 
drinking water wells.  The primary concern within this area is where onsite wastewater systems are 
installed in shallow, excessively drained soils (sand and gravel).  Where this occurs, the effluent 
attenuation can be inadequate to provide needed treatment.  When high-density developments use 
onsite wastewater treatment without additional pretreatment, the risk to groundwater quality is 
higher due to increased mass loading. 
 

The risk to groundwater quality from onsite wastewater systems is increased where the 
development and environmental conditions do not mesh; that is, where mass loading is increased 
and soil treatment is decreased.  It has been observed that this condition is most prevalent in older, 
high-density shoreline development.  The GIS planning tool can be queried to identify the 
following elements:  
 

 areas with shallow, excessively drained soils in contact with Aquifer 1 

 areas of high density development (lot size of ½ acre or less) 

 areas not served by municipal sewer 

Areas that present the highest potential risk for groundwater quality degradation from 
onsite wastewater systems (reference Tables 4 and 5) are shown in Figures 7, 8 and 9.  Figure 7 is 
on a countywide basis while areas in the eastern part of the county are shown in two quadrants to 
provide clarity.  When prioritizing these areas, consideration should be given to the fact that those 
areas in close proximity to surface waters may have less of an impact to groundwater quality due 
to groundwater discharge to the surface waters. 
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3.5.3 Septage Management -  

Current and Projected Septage Quantities - The number of new septic systems 
installed in McHenry County averaged approximately 675 systems per year between 1997 and 
2001.  In 2001, there were approximately 34,000 onsite wastewater treatment systems according 
to McHenry County officials.  Assuming a continued constant rate of growth, by the year 2025, 
there could be over 50,000 onsite systems.  Using this growth projection, it is estimated that by 
2025, approximately 10 million gallons of septage will have to be managed annually (27,500 
gallons per day). This assumes that the growth rate will remain constant, pumping of septic tanks 
will occur once every five years, and the average site will produce approximately 1,000 gallons 
of septage.  If this growth rate continues, the areas currently available for septage spreading will 
be soon inadequate for the volume of septage to be incorporated into the soils.  Thus, either 
additional spreading areas will have to be established or a greater proportion of the septage will 
have to be processed at municipal wastewater treatment plants. 
 

Current Management Practices - Currently there are two options for septage 
management in McHenry County, treatment at a wastewater treatment facility or land 
application.  Two wastewater treatment facilities accept septage; Fox Lake in the northeast part 
of the county and Lake in the Hills in the southeast portion of the county.  There are 14 land 
application sites in the county with a total land area of 760 acres.  However, according to 
MCDH, only 265 acres are actually used for land application.  Table 10 summarizes the size and 
volume applied to each site as of October 2003.   
 

Septage management sites must be permitted by the McHenry County Department of 
Health, and although the siting parameters are clear, the evaluation process is unclear.  Table 11 
summarizes soil and site requirements for septage management sites. 
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County of McHenry, Illinois 
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TABLE 10 

 
McHenry County Septage Application Summary 

 

Site 
No. 

Septage Mgt Site 
Location 

Initial 
Year 

End 
Year 

Parcel 
Size (ac)

Septage 
Spreading 
Area (ac) 

Approx. Gallons 
to Date 

1 3002 W Miller Rd 2001 Current 40.0 20.0 1,260,340 
2 4614 N Pioneer Rd 2001 Current 33.4 6.5 347,840 
3 6606 Barnard Mill Rd 2001 Current 17.6 9.3 1,010,000 
4 8508 Norgard Rd 2003 Current 57.9 9.4 No data 
5a 9309 S Route 14 1991 Current 5.2 n/a 6,673,290 
5b 9309 S Route 14 1991 Current 60.1 25.0 See site #5a 
6 15913 Pleasant Valley Rd 1999 Current 76.1 40.5 2,202,750 
7 13019 Thayer Rd 1995 Current 17.3 15.4 2,417,000 
8 13019 Thayer Rd 1995 Current 72.2 22.5 See site #7 
9a 3707 Ringwood Rd 1995 Current 34.9 30.3 510,000 
9b 3707 Ringwood Rd 1995 Current 40.3 n/a See site #9a 
10 7004 Route 47 1998 Current 102.1 7.9 564,900 
11 1215 Route 23 1996 Current 25.1 17.0 887,600 
12a 1704 Lamb Rd 1999 Current 89.0 55.3 9,533,525 
12b 1704 Lamb Rd 1999 Current 9.9 n/a See site #12a 
13 8015 Blissdale Rd 1990 Current 4.9 2.6 503,225 
14 5800 Block Pioneer Rd 2002 Current 72.6 3.7 54,000 

Total    758.6 265.4  
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TABLE 11 

 
Soil and Site Requirements for Septage Management Sites 

 

Septage Soil & Site Requirements per Code 

McHenry County Article X Illinois Department of Public Health 
Depth to seasonal saturation or fractured 
limestone must be greater than four feet 

Depth to seasonal saturation or fractured 
limestone must be greater than four feet 

Septage application must be at or above the 
100-yr flood elevation Not Stated 
Land slope < 5 percent Land slope < 5 percent 
300 foot well setback 200 foot well setback 
100 foot public road setback Not Stated 
500 foot residential, commercial, or 
industrial area setback 200 foot residential setback 
200 foot surface water setback 200 foot surface water setback 
24-hour rainfall event must be < ½-inch 
prior to application 

24-hour rainfall event must not saturate soil 
prior to application 

Application rate must follow the Illinois 
Private Sewage Disposal Licensing Act and 
Code or the 40 CFR Part 503 

Application rates are determined by 
agronomic rates, consistent with 40 CFR 
Part 503 

Recordkeeping:  Information shall be kept 
for five years and made available upon 
request 

Recordkeeping:  Provide an annual 
estimate of total gallons applied at each site 

 
Soil Capacity of Existing Septage Management Facilities - MCDH staff reviews soil 

conditions at each potential septage application site and only the soils suitable for land 
application of septage are currently being used.  Therefore, as indicated in Table 10, only a 
portion of the soils at each site are actually utilized as septage spreading areas.  While most of 
the sites appear to have acceptable soils for receiving septage, some sites may be of concern.  
This section provides an analysis of areas on existing sites that should be avoided in the future, if 
the septage spreading areas must be expanded to receive additional septage. 
 

Septage spreading for sites 1, 6 and 14 is completely located in deep, permeable soils.  
Site 5, on the other hand, has at least 49 acres mapped as either excessively drained, histosols, 
high groundwater or subject to periodic flooding.  About two thirds of site 11 is mapped as 
excessively drained soils.  Sites 2-4, 7-10 and 12 consist of both acceptable soils and poor soils 
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with high water table.  Tables 12 and 13 summarize the soils on the entire parcel where each 
septage management site is located by percent and total acres.  Figure 10 visually summarizes 
the information for each site. 
 

Areas of deep, permeable soils and excessively drained soils with sufficient overburden 
should pose little to no risk.  However, areas with shallow water table, or subject to flooding 
could provide a conduit for contaminants to enter the groundwater or surface water.  MCDH 
staff evaluates each parcel proposed for septage spreading for suitability.  Only specific, 
acceptable areas of the parcel are permitted for septage spreading.  These areas are explicitly 
defined on the septage management site permit, and are the only locations on which septage 
spreading is allowed.  This practice is appropriate and provides protection of groundwater 
resources.  MCDH could use the GIS tool to facilitate further evaluation of future septage 
spreading sites. 
 

County of McHenry, Illinois 
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TABLE 12 

 
Percent Soil Composition of McHenry County Septage Management Sites 

 
Percent of Total Site Area 

Site Histosols 

Sub. To 
Periodic 
Flooding 

GW 
at <1 

ft 
GW 1-
3.5 ft 

Excessivel
y Drained 

Bedrock 
<3 ft 

Deep. 
Perm. 
Soils Total 

1       100.00 100 
2    17.18   82.82 100 
3  00.48  22.72   76.80 100 
4  14.62  60.19   25.19 100 
5 07.61 01.75  03.43 62.77  24.44 100 
6       100.00 100 
7  05.02     94.98 100 
8  14.76 02.5 16.66   66.08 100 
9  01.15  05.37   93.48 100 
10  27.31 8.41    64.28 100 
11    00.1 65.39  34.51 100 
12 12.81 05.58  7.77   73.84 100 
13  06.97     93.03 100 
14       100.00 100 

 



3-37 

Report 4 – Countywide Decentralized Wastewater Management Plan  001141 – 11/06 

County of McHenry, Illinois 
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TABLE 13 

 
Total Acreage of Soils on McHenry County Septage Management Sites 

 
Total Acres 

Site Histosols 

Sub. To 
Periodic 
Flooding 

GW 
at <1 

ft 
GW 1-
3.5 ft 

Excessivel
y Drained 

Bedrock 
<3 ft 

Deep. 
Perm. 
Soils Total 

1       39.96 039.96 
2    05.74   27.66 033.40 
3  00.09  04.00   13.53 017.62 
4  08.46  34.83   14.58 057.87 
5 04.97 01.14  02.24 40.98  15.96 065.28 
6       76.10 076.10 
7  00.87     16.42 017.29 
8  10.66 1.81 12.03   47.74 072.24 
9  00.87  04.04   70.31 075.22 
10  27.89 8.59    65.65 102.13 
11    0.02 16.38  08.65 025.05 
12 12.67 05.52  7.68   73.05 098.92 
13  00.34     04.57 004.91 
14       72.63 72.63 
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    3.6 Recommendations 

3.6.1 Evaluate Identified Areas Of Potential Risk - Utilization of the GIS planning tool 
has helped identify those areas where physical and development conditions occur that can pose a 
higher risk potential to groundwater quality.  The groundwater in these areas should be evaluated 
with both future and existing development in mind.  This can be accomplished through 
development of a groundwater monitoring program with results entered into a database for 
analysis.  The database should be linked to the county parcel mapping.  Minimum sample 
parameters should include fecal coliform and nitrates, and others as deemed appropriate.  Data 
collection could be attained in the following ways: 
 

 New well construction water samples 
 Property transfer well water samples 
 Volunteer sampling program 
 County or Agency funded sampling program 

If the collected data suggest there are areas of concern, all potential sources of 
contamination would have to be investigated.  If onsite wastewater treatment systems are 
determined to be a source of contamination, evaluate and implement options to prevent impacts 
such as: 
 

 Continued surveillance to monitor situation if problem is not severe. 
 Upgrading existing treatment systems utilizing appropriate treatment 

technologies. 
 Constructing cluster systems for multiple lots with limited replacement 

capability. 
 Providing sanitary sewers to transport wastes to a regional treatment facility.  

For undeveloped areas with risk conditions, consider proactive options to prevent 
problems such as: 
 

 Zoning for no development, limited, or select development. 
 Requiring use of appropriate technologies to protect groundwater if there is 

development.  For instance, require at-grade or mound systems for all future 
development in areas with bedrock less than three feet below the ground surface. 

 
3.6.2 Develop An Inventory And Tracking System - A GIS/database Performance 

Management Program should be implemented to inventory and track performance status of all 
permitted systems.  The GIS platform that was constructed as part of this project can be adapted 
easily to a database designed to inventory all permits and provide the necessary data to evaluate 
potential water quality risks throughout the county.  If designed appropriately, it can be 
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expandable to incorporate additional features as needed.  Such a program would provide an 
important feedback loop on the appropriateness of prevailing rules and practices. 
 

A Performance Management Program could be a “cradle to grave” program that oversees 
the planning, siting, design, construction, operation, maintenance, upgrading, and abandonment 
of all onsite or cluster treatment systems in the program’s jurisdiction.  It could store all 
materials submitted including site evaluation data, design calculations and drawings, O&M 
manuals, construction photographs, performance monitoring data, septage hauling, septage 
disposal sites, and any other relevant exhibits or data desired for immediate retrieval by county 
staff.  It could relieve staff of time-consuming tasks while building an inventory that is 
continuously and automatically updated.  In addition, it could be designed to: 
 

 Inventory all systems and record baseline information of existing systems in a 
format that can assist the county in assessing the current status of the 
infrastructure and plan for future needs. 

 
 Track design, construction, operating, and abandonment permits for each system. 

 
 Track the treatment performance of each system and alert the administrator of 

unacceptable performance. 
 

 Track routine system maintenance or repairs and alert the administrator and 
owner of pending scheduled maintenance. 

 
 Track quantity of septage pumped. 

 
 Provide a planning tool to assess appropriateness of treatment technology 

applications, identify geographic areas where cluster systems rather than 
individual onsite systems would be more cost effective. 

 
 Provide a protocol to determine performance requirements appropriate for the 

particular receiving environment in which a system is to be installed. 
 

 Provide electronic recording of site evaluations and interactive spreadsheet 
design aids for commonly used system designs. 

 
The software could allow web-based recording and tracking program using ArcView, MS 

Word, Excel, and Access software in GIS format.  A web-based management program would 
allow for real-time updating and documentation of the performance, maintenance, and operation 
of onsite systems by the owners, departmental staff, or service providers. 
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4.  EVALUATION OF THE MCHENRY COUNTY ONSITE WASTEWATER 
TREATMENT REGULATORY PROGRAM WITH RESPECT TO PROTECTING 
THE QUALITY OF GROUNDWATER RESOURCES 
 

The objective of this evaluation is to determine if the McHenry County ordinance and 
administration provide adequate safeguards to sustain groundwater quality while allowing 
reasonable economic development. 
 
    4.1 Traditional Onsite Wastewater Treatment Regulatory Programs 

Evaluation of the appropriateness and effectiveness of onsite wastewater treatment 
regulatory programs is essential in the development of comprehensive groundwater management 
plans.  Onsite wastewater treatment systems discharge treated wastewater to groundwater and, as 
a consequence, may impact groundwater quantity and quality.  Because they generally recharge 
the groundwater at the point where water is used, groundwater quantity is preserved, but some 
wastewater pollutants can leach to the groundwater to impair its quality if proper treatment is not 
provided.  Therefore, an appropriate and effective onsite treatment regulatory program is 
essential to sustain an adequate supply of clean groundwater without inhibiting economic 
development. 
 

The federal government does not have regulatory jurisdiction over onsite wastewater 
treatment systems.  Congress purposely excluded onsite systems from the scope of USEPA’s 
authority except where such systems discharge to the ground surface or surface waters.  In the 
latter instance, an NPDES permit is required. The NPDES program is delegated to IEPA by 
USEPA. 
 

States have the authority to regulate onsite systems in a manner they consider 
appropriate. Nearly all states assign (rather than formally delegate) this authority to the counties. 
To assist counties, most states have established administrative and technical guidelines that 
counties may follow to develop a regulatory program.  In many cases, these are “minimum” 
guidelines, which the counties must either adopt directly into their ordinances or, at their 
discretion, adopt a stricter ordinance that meets the intent of the state guidelines. 
 
    4.2 Approach to the Evaluation of McHenry County’s Regulatory Program 

Because McHenry County must rely on groundwater as its sole supply of drinking water, 
potential risks presented by onsite wastewater treatment systems must be controlled.  
Enforcement of the Public Health Ordinances for McHenry County, Articles IX and X, 
“Drinking Water Well Construction” and “Wastewater & Sewage Treatment and Disposal” 
respectively, in concert with the 77 Illinois Administrative Code, Chapter 1, §905 “Private 
Sewage Disposal Code” are the primary safeguards against unacceptable public health and water 
quality risks that onsite treatment systems might pose.  The appropriateness of these rules and 
their enforcement to protect the groundwater resources of McHenry County are reviewed and 
evaluated here. 
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As stated earlier, the objective of this evaluation is to determine whether the county’s 
ordinance and its administration provide adequate safeguards to sustain groundwater quality 
while allowing reasonable economic development.  To provide a systematic approach with 
which to perform this evaluation, the program elements of a good management program that are 
presented in USEPA’s “Voluntary National Guidelines for Management of Onsite and Clustered 
(Decentralized) Wastewater Treatment Systems” (USEPA, 2003a) will be used as a template.  
These guidelines were published to encourage states, communities, and other interested entities 
to develop sustainable and effective management programs that will help protect public health 
and water quality.   
 

The guidelines present five conceptual models of management programs that 
progressively increase management controls in response to increasing risks to public health and 
water quality.  Risks can increase due to increasing sensitivity of the environment, increasing 
complexity of the treatment system, and/or increasing concentrations of pollutants of concern in 
the wastewater.  Brief descriptions of each conceptual model are presented in Table 14.  An 
example of each model program is also included.  More complete case studies can be found in 
the Handbook for Management of Onsite and Clustered (Decentralized) Wastewater Treatment 
Systems (USEPA, 2003b).  
 

The models are built of 13 essential elements, which vary in scope and rigor depending 
on the performance objectives of the particular model selected.  The elements are: 
 
Public Education and Participation Operation & Maintenance 
Planning Residuals Management 
Performance Goals Compliance Inspections/Monitoring 
Training/Certification/Licensing Corrective Actions 
Site Evaluation Record Keeping, Inventory, & Reporting 
Design Financial Assistance & Funding 
Construction 
 

These thirteen elements are used in this evaluation as a benchmark against which the 
county’s ordinance provisions can be compared to identify any gaps that need to be addressed to 
achieve the program goals. 



 

 

County of McHenry, Illinois 
Countywide Decentralized Wastewater Management Plan 

 
TABLE 14 

 
Summary of USEPA Voluntary National Management Guidelines Models (after USEPA, 2003) 

 
TYPICAL 

APPLICATIONS 
 

PROGRAM DESCRIPTION 
 

BENEFITS 
 

LIMITATIONS 

MODEL 1: 
HOMEOWNER 
AWARENESS 

EXAMPLE: Fairfax County, Virginia has an inventory of all systems which it uses to mail reminders to owners 
to pump their tanks every five years, and record the date, amount, and disposal site of the septage pumped. 

• Areas of low 
environmental 
sensitivity where 
traditional onsite 
systems are 
suitable for the 
available sites. 

• Systems properly sited and 
constructed in accordance with 
prescribed criteria. 

 
• Owners made aware of 

maintenance needs through 
reminders from the permitting 
agency. 

 
• System inventory database 

maintained by permitting agency. 

• Ensures code compliant 
systems. 

 
• Simple to implement based 

on existing prescriptive 
system designs and site 
criteria. 

 
• Provides an inventory of 

permitted systems useful in 
system tracking and area-
wide planning. 

• No mechanism for 
identifying compliance or 
operating problems. 

 
• Limits building to sites 

meeting requirements. 
 
• Cost to maintain inventory 

database and owner outreach 
program. 

 



 

 

 
TYPICAL 

APPLICATIONS 
 

PROGRAM DESCRIPTION 
 

BENEFITS 
 

LIMITATIONS 

MODEL 2:  
MAINTENANCE 

CONTRACTS 

EXAMPLE: Counties in several states require service contracts be secured by owners of mechanical treatment 
with qualified operators.  Services must include minimum inspection/maintenance requirements and any specific 
requirements recommended by the manufacturer. 

• Areas of low to 
moderate 
environmental 
sensitivity where 
sites are 
marginally suitable 
for traditional 
onsite systems due 
to small lots, 
shallow soils, or 
low permeability 
soils.  

• Systems properly sited and 
constructed in accordance with 
prescribed criteria. 

 
• Use of more complex treatment 

options that may include 
mechanical components. 

 
• Requires system servicing 

contracts be maintained. 
 
• System servicing contract tracked 

by permitting agency. 
 
• System inventory database 

maintained by permitting agency.  

• Reduces the risk of 
treatment system 
malfunctions. 

 
• Protects property owner 

investment. 

• Difficulty in tracking and 
enforcing compliance 
because it must rely on the 
owner or contractor to report 
a lapse in a valid contract for 
services.  

 
• No mechanism to assess the 

effectiveness of the 
maintenance program. 

 



 

 

 
TYPICAL 

APPLICATIONS 
 

PROGRAM DESCRIPTION 
 

BENEFITS 
 

LIMITATIONS 

MODEL 3: 
OPERATING 

PERMITS 

EXAMPLE: Residents adjacent to Cranberry Lake, New Jersey must obtain an operating permit to use their 
systems and renew the permit every three years.  To renew, the owner must submit $15 and proof that the tank 
was inspected and pumped if necessary by a licensed pumper. 

• Areas of moderate 
environmental 
sensitivity such as 
wellhead or source 
water protection 
zones, bathing or 
water-contact 
recreation. 

 
• Systems treating 

high strength 
commercial 
wastes. 

 
• Minimum program 

for large capacity 
systems. 

• Establishes system performance 
and monitoring requirements. 

 
• Allows engineered designs and 

may provide prescriptive designs 
for specific receiving 
environments. 

 
• Issues renewable operating permits 

that may be revoked for non-
compliance. 

 
• Maintains a tracking system for 

operating permits and compliance 
monitoring. 

 
• System inventory database 

maintained by permitting agency.  

• Requires proactive 
performance management 

 
• Reduces risk of non-

compliance through a 
renewable/revocable 
operating permit that 
requires regular compliance 
monitoring reports from the 
owner. 

 
• Routinely identifies non-

compliant systems and 
initiates corrective actions. 

 
• Increases the range of sites 

suitable for onsite treatment.

• Needs a higher level of 
technical/engineering 
expertise on part of 
regulatory authority to 
implement. 

 
• Requires an effective permit 

tracking system. 
 
• Education and enforcement 

activities of the regulatory 
authority will increase. 

 
• Requires that the regulatory 

authority have the powers to 
issue citations and assess 
fines and penalties. 

 



 

 

 
TYPICAL 

APPLICATIONS 
 

PROGRAM DESCRIPTION 
 

BENEFITS 
 

LIMITATIONS 

MODEL PROGRAM 4: 
OPERATION AND 

MAINTENANCE BY RME 

EXAMPLE: Wabedo Township in Cass County, Minnesota executed a contract with Crow Wing Power 
and Light to maintain owners’ onsite systems including inspections, pumping, and repairs.  CWPL also 
insures each system.  The owner pays $15/mo and any repair costs beyond scheduled O&M. 

• Areas of moderate to high 
environmental sensitivity 
where sole source 
aquifers, wellhead or 
source water protection 
zones, critical aquatic 
habitats, outstanding 
natural resource waters, 
or other critical resources 
exist where 
environmental and/or 
treatment complexity 
concerns require reliable 
and sustainable system 
operation and 
maintenance for resource 
protection or restoration. 
  

• A performance-based 
program that ensures 
onsite/cluster systems 
consistently meet their 
performance requirements 
through operation and 
maintenance service areas 
established and 
administered by a RME. 

• RME is issued the operating 
permits for all subscribers’ 
systems (system ownership 
remains with the property 
owner).   

• Watershed monitoring may 
also be required of the RME 
by the regulatory authority.  

• Either a public or private 
RME may administer the 
district. 

• Responsibility for 
operation and maintenance 
is transferred from the 
system owner to a RME 
that is the holder of the 
operating permit. 

• Routine monitoring and 
inspections identify 
problems needing 
preventive maintenance 
before failures occur. 

• Watershed monitoring may 
be required. 

• Number of permits 
requiring oversight by the 
regulatory authority may 
be reduced through a 
general permit. 

• Enabling legislation may be 
necessary to allow a RME to 
hold the operating permit for 
an individual system owner. 

• The RME does not have the 
authority to correct structural 
problems or repairs with the 
system, which may create 
conflicts between system 
owner and entity if 
performance problems are 
identified. 

• Property owner may not agree 
to grant an easement for 
system access by the RME. 

• Oversight by the regulatory 
authority is needed to ensure 
that the RME has the 
technical and financial 
capability to provide reliable 
and sustainable operation 
services to meet the permit 
requirements. 

 



 

 

TYPICAL 
APPLICATIONS 

 
PROGRAM DESCRIPTION 

 
BENEFITS 

 
LIMITATIONS 

MODEL PROGRAM 5: 
OWNERSHIP AND 

MANAGEMENT BY RME 

EXAMPLE: Westboro, Wisconsin formed a town sanitary district to own, operate, and maintain 
individual septic tanks and a central infiltration system.  The district financed construction with public 
assistance programs.  Construction included installation of new tanks on each property.  Monthly user fees 
are approximately $20/mo. 

• Same areas of moderate 
to high environmental 
sensitivity in program 
Model 4. 

 
• Preferred model for 

cluster systems serving 
multiple owners and 
properties. 

 

• A performance-based 
program that provides 
professional management of 
the planning, siting, design, 
installation, operation, 
maintenance, regulatory 
compliance, watershed 
monitoring, customer 
service, financing, and 
administration of 
onsite/cluster systems. 

 
• Organizes public or private 

RME to own and manage 
individual systems within 
the service area.   

• Simulates the municipal 
model of central sewerage 
by transferring all 
responsibilities from the 
system user to a RME, 
reducing the risk of non-
compliance to the lowest 
level. 

 
• Allows effective area-wide 

wastewater planning and 
watershed management 
through the integration of 
onsite/cluster systems with 
conventional sewerage 
under a single RME.   

 
• Avoids the potential for 

conflicts between the user 
and RME that exists in 
Model 4. 

• Acquiring private property 
easements or land for 
treatment sites necessary for 
the responsible management 
entity to perform its functions 
may require formation of a 
public special purpose 
district. 

 
• Greater financial investment 

may be necessary by the RME 
for installation and/or 
purchase of existing systems 
or components. 

 
• Oversight by the regulatory 

authority is needed to ensure 
that the RME has the 
technical and financial 
capability to provide reliable 
and sustainable services to 
meet the permit requirements. 
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    4.3 Authority of McHenry County to Regulate Onsite Wastewater Treatment Systems 

The “Private Sewage Disposal Licensing Act” (225 ILCS 225), enacted by the Illinois 
General Assembly, granted authority to the IDPH to regulate all privately owned wastewater 
systems that treat domestic wastewater and disperse it below ground surface.  The Assembly also 
granted the department authority to regulate any systems treating domestic wastewater from less 
than 15 persons or population equivalent which discharge to ground surface.  (IDPH has the 
authority to regulate surface discharging systems under a “general” NPDES permit, which must 
be issued to IDPH by IEPA.)  IDPH may delegate the administration and enforcement of the Act 
to local units of government, including counties.  A local unit of government may promulgate 
and enforce its own ordinance that establishes a system for regulation of onsite treatment 
systems provided the ordinance is “at least equal” to the state’s program (225 ILCS 225/9&10).  
Thus, the state rules are “minimum rules” that must be adopted by local onsite treatment 
ordinances or made stricter subject to IDPH review and approval. 
 

McHenry County Department of Health has been approved by IDPH to promulgate its 
own onsite wastewater treatment program ordinance.  The county first adopted this ordinance in 
1988.  It has been revised eight times since it was first promulgated with the last revision 
becoming effective in February 2003.   
 

McHenry County declared in this Public Health Ordinance that “…the need [exists in the 
county] for a system of controls over the site review, design, construction, materials, installation, 
operation, and maintenance of private sewage disposal systems, and the residues therefrom…” 
(Article X, 102).  Therefore, the purpose of the rules is “…to protect, promote and preserve the 
public health, safety, and general welfare by providing controls over the site review, design, 
construction, materials, installation, operation, and maintenance of the systems.”  To accomplish 
these goals, the ordinance adopted by McHenry County includes stricter provisions than 
promulgated in the IDPH minimum guidelines.  A significant departure from the state rule worth 
noting is that McHenry County prohibits any onsite system designed to discharge to the ground 
surface.  A comprehensive comparison of the county ordinance provisions to IDPH rules is 
provided in subsection 2.3.2 of this report.   
 
    4.4 Description of McHenry County’s Onsite Wastewater Treatment Ordinance 

Article X of McHenry County Public Health Ordinance, “An Article Regulating 
Wastewater & Sewage Treatment and Disposal for McHenry County Illinois”, was recently 
revised and became effective in February 2003.  It is a prescription-based code but some 
performance management provisions were added in the latest revision.  This ordinance defines a 
program similar to Management Model 2 described by the USEPA Voluntary National 
Guidelines.  Model 2 is a traditional program that prescribes acceptable site criteria for approved 
design types, which if sited, designed and installed according to the requirements of the code are 
presumed to protect public health and water quality without compliance monitoring.  However, 
where mechanical aeration treatment units are used, a service contract must be maintained 
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between the system owner and a licensed private sewage disposal installation contractor who is 
familiar with the particular unit. 
 
    4.5 Evaluation of McHenry County’s Onsite Wastewater Treatment Regulatory 
Program Elements 
 

Based on the discussion above, USEPA’s Management Program Model 2 has been used 
to evaluate whether McHenry County’s program provides adequate safeguards to sustain 
groundwater quality while allowing reasonable economic development.  The current program 
will be compared to the appropriate elements of USEPA’s Model 2 program.  The model 
program element objectives are reproduced in the shaded boxes below for each element 
discussion.  The discussion focuses on how well the current county program achieves the model 
element objectives.  Possible enhancements that would help to ensure the program achieves its 
intended goals are suggested following each element discussion.  To manage these 
recommended improvements, the county may want to consider creating a staff position that deals 
exclusively with groundwater quality and quantity issues and management of groundwater-
related programs. Annual costs to maintain such a position are estimated at $90,000, which 
includes salary, benefits and office space for one person. 
 

4.5.1 Public Education and Participation - 

USEPA Model 2 Program  
Element Objectives:  
+ Educate Owner/User on purpose, use, and care of treatment system. 
+ Provide public review and comment periods for any proposed program and/or 

rule changes. 
 

Owner Education 
 

Purpose - An important objective is education that raises the awareness of owners of the 
role that onsite systems play in protecting their health and the environment.  It helps owners to 
understand why onsite systems need to be cared for properly so failures and the subsequent 
public health and environmental threats, and nuisances can be avoided.  By raising public 
awareness of the importance of properly functioning onsite systems, malfunctioning systems are 
more likely to be reported to the county so that appropriate corrective actions can be taken. 
 

McHenry County Program - McHenry County uses several methods to educate owners.  
Each new permit applicant receives a packet of materials which includes a description of a 
typical “septic system”, how to care for it and a list of dos and don’ts.  To reach owners of 
systems installed prior to 1975, the county regularly issues press releases informing all residents 
of the availability of these resource materials.  Any interested party may pick up the packet at 
county offices.  The materials also may be found on the county’s website.  In addition, townships 
and municipalities insert the materials in their newsletters.  Copies of a video describing onsite 
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treatment systems and their care are made available at video stores and libraries for free 
checkout.   
 

Code participation 
 

Purpose - Development of ordinances and their revisions should include the public if 
ordinances are to be perceived as necessary, reasonable, and fair.  Public involvement must be 
truly participatory and not for public information only.  Without the opportunity to openly 
discuss the need for specific ordinances and the form they may take, public acceptance is 
reduced.  Involving the public can create contentious situations and appear to delay progress, but 
if done forthrightly will result in better ordinances that are more easily administered and 
enforced. 
 

McHenry County Program - MCDH understands the need to involve the public in writing 
its rules.  In its last revision of Article X of the McHenry County Public Health Ordinance, 
stakeholders were identified and invited to participate in the rule writing.  It was a lengthy 
process that took nearly two years to complete, but in the end the ordinance was adopted with 
few public comments.  The Department’s commitment to public participation is likely the reason 
for the ready acceptance of the revised rule. 
 

Recommendations – Public Education and Participation 
 

Educating the public and getting their active participation in developing public policy 
and rules can be difficult.  MCDH understands the benefits of public education.  It has developed 
a variety of educational materials that are readily available to the public.  However, the 
effectiveness of the materials depends on the public’s knowledge that they exist and their 
initiative to use them.  MCDH should use additional means of reaching the public such as 
periodic press releases for radio, television, newspapers, and other regularly used media.  
Furthermore, as noted in the USEPA’s Onsite Wastewater Treatment Systems Manual, periodic 
public meetings should include discussions about existing onsite wastewater treatment system 
problems and cover issues such as inspections, maintenance, costs and financing opportunities.  
Creating this kind of recurring forum may encourage more people to come forward with their 
questions and concerns, which may help to resolve more problems in a timely manner. 
 

Similarly, MCDH should convene annual public meetings where the rule changes it is 
contemplating may be presented and discussed, and input regarding concerns over the current 
code and suggestions for revisions can be solicited.  Cass County in Minnesota utilizes a citizen 
advisory committee to solicit public input, provide recommendations and increase the public 
awareness of onsite wastewater treatment issues.   
 

The MCDH should consider conducting a survey of onsite treatment system owners 
testing their knowledge of system operation and maintenance and the resources available to 
assist them.  This information could then be used to improve educational materials and their 
distribution.  After making these recommended changes to public education procedures, MCDH 
should conduct a follow-up survey of the same onsite treatment system owners, which would 
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contain the same questions as the original.  MCDH could compare the results of both rounds of 
surveys to determine if educational efforts succeeded in increasing the owners’ knowledge of 
their personal systems and of the educational materials available to them. 
 

4.5.2 Planning - 

USEPA Model 2 Program  
Element Objectives:  
+ Coordinate program rules and regulations with state, tribal, and local planning 

and zoning and other water-related programs. 
+ Evaluate potential risks of wastewater discharges to limit environmental 

impacts on receiving environments during the rule making process. 
 

Coordination of rules 
 

Purpose - County onsite treatment system ordinances must be coordinated with state and 
other county departments.  Also, local units of government within the county must be aware of 
all changes to the sanitary codes.  Historically, sanitary codes have served as de facto land 
planning rules because siting requirements for prescriptive, pre-approved onsite system designs 
can effectively prohibit development on “unsuitable” properties.  While a sanitary code is not a 
good substitute for a well-reasoned land use plan, the fact that it is relied upon for siting 
development in rural areas makes it imperative that the planning and zoning department is aware 
of code revisions which could impact future development in the county. 
 

McHenry County Program - MCDH appears to maintain good coordination with the state 
and other county departments.  The Illinois Department of Health requires that county onsite 
system rules be reviewed and approved prior to their adoption by the county (225 ILCS 225/10). 
This has been done.  The Illinois Department of Health has approved the revised code as meeting 
the minimum requirements of the state code.  The McHenry County Planning and Development 
Department has zoned the entire county so any changes to the onsite system ordinance should 
have minor consequences on land use planning. 
 

Evaluation of potential risks caused by wastewater discharges 
 

Purpose - Traditionally, onsite systems were perceived as “disposal systems” rather than 
“treatment systems”.  As such, hydraulic performance was the primary goal.  The soil’s 
percolation rate was the primary determining criterion for site “suitability.”  Rapid permeability 
of soils which could allow pathogens to leach into the groundwater or areas of high density 
housing over a surficial aquifer that is used for private drinking water supplies usually was not 
used as criteria for determining the suitability of onsite wastewater treatment. 
 

McHenry County Program - MCDH still refers to onsite treatment systems as “disposal” 
systems, but it recognized long ago the relationship of soil permeability to the soil’s treatment 
capability and the potential impacts on groundwater quality.  The percolation test was removed 
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from the ordinance in 1986 and replaced with more appropriate morphological descriptions of 
the soil profile for determining site “suitability.”  The department also recognized that some 
system designs were more prone to hydraulic failure than others.  For example, seepage beds 
were increased in size by 50 percent because of documented poor performance under the 
previous sizing requirements.  Like the IDPH, the current revision prohibits the use of onsite 
systems on lots having soils with “very rapid” permeability.  However, a variance may be 
granted in such soils if the proposed system will limit nitrate concentrations in the groundwater 
leaving the property to less than 10 mg/l as nitrogen, the drinking water standard. (Article X, 
Table 1) 
 

Recommendations - Planning 
 

Domestic wastewater pollutants that are of a concern with respect to subsurface 
discharging systems are nitrates (drinking water standard), nitrogen and phosphorus (aquatic 
plant nutrients), and chlorides (environmental impact on fens and wetlands).  Few, but an 
increasing number of states and counties in the nation address these potential groundwater 
contaminants in their codes and ordinances.  Because of the potential for drinking water 
contamination from nitrates, McHenry County avoids unsewered development on very rapidly 
permeable soils.  The other domestic wastewater pollutants, aquatic plant nutrients and 
chlorides, are not addressed in Article X. 
 

Sustaining groundwater quality is essential in protecting McHenry County’s drinking 
water supply, surface water quality, and the ecology of fens and wetlands.  The county should 
consider performing an analysis of the actual risks that onsite treatment systems pose to 
groundwater.  Such an analysis would provide valuable insight to appropriate measures 
necessary to protect groundwater and surface water quality from nitrates, aquatic plant nutrients, 
chlorides, and other chemical or biological pollutants.  For example, nitrate contamination of 
groundwater nearly always occurs below subsurface infiltration systems regardless of soil 
permeability.  However, the mass of nitrate is small from a single-family home and usually poses 
a very small risk to drinking water.  The potential risk increases where onsite systems serve a 
number of closely spaced homes.  The risk may rise substantially where a high density of onsite 
treatment systems exists above a surficial aquifer that is used for drinking water.  The potential 
risk must be weighed against other sources of nitrogen to determine which sources are most 
critical to control to reduce the risks.   
 

Unfortunately, a meaningful assessment of risks is difficult, if not impossible, because 
relevant and necessary data to make these assessments is usually lacking.  Therefore, they must 
be done using the best available information with the understanding that the assessment of risks 
will evolve over time as better and more complete data are gathered.  Toward this end, the 
department should construct a GIS/database system that can be used to compile and store 
relevant data and geographical information, which can be used in the future to evaluate spatial 
relationships that may suggest cause and effect of onsite wastewater practices.  For instance, 
nitrate testing data already compiled by MCDH could be entered into such a database and then 
cross-referenced with soil characteristics.   
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While not perfect, any relationships derived from the analysis of the information could be 
helpful in determining whether the prevailing onsite treatment practices are appropriate for a 
particular receiving environment.  Such a GIS/database system would provide a second and 
equally useful tool to record and track onsite treatment system permits, system performance, 
septage treatment and disposal. 
 

4.5.3 Performance Requirements - 

USEPA Model 2 Program  
Element Objectives:  
+ Establish system performance criteria to protect public health. 
+ Establish minimum maintenance requirements for all systems. 

 
System performance criteria 

 
Purpose - Defining specific and measurable system performance criteria is necessary to 

set enforcement standards.  Traditionally, prescription-based programs used design compliance 
as the primary enforcement standard.  The only performance standards considered were narrative 
standards usually limited to the prohibition of partially treated wastewater daylighting on the 
ground surface or backing up in the home plumbing.  Historically, these performance criteria 
have been reasonably successful in limiting public health problems caused by onsite systems.  
However, with increasing unsewered housing and the reliance on groundwater for drinking 
water, numerical water quality performance criteria are becoming more common where housing 
densities cause groundwater contamination concerns.  Regardless of whether performance 
requirements are narrative or numerical, it is important that they be specific, measurable, and 
define the locations for the enforcement of requirements, which should be monitoring points that 
are reasonably accessible.  In addition, acceptable monitoring procedures, acceptable range of 
exceedances of the enforcement limits, and frequency of monitoring should be defined.   
 

McHenry County Program – MCDH defines a malfunctioning system to be one which 
discharges “…sewage or the effluent or residues…to any watercourse, drainage ditch, storm 
sewer, agricultural field tile, well, or ground surface…”.  (Article X, Section 1700)  (Most states 
and counties call such “malfunctions” system “failures” but “malfunction” is a more appropriate 
word.)  The Department also defines a system in “acceptable condition” as “…a septic tank or 
aeration device that does not have actual or indications of effluent levels over the outlet pipe and 
an absorption area…that does not have actual or indications of sewage on the ground surface, or 
ponding in the trench above the stone level or chamber…”.  (Article X, Section 200)  An 
identified “malfunction” is cause for an enforcement action by the Department, while a system 
not meeting the definition of “acceptable condition” does not lead to an enforcement action but 
is cause for the Department to deny a property owner from increasing living space or making 
other substantial improvements to the property until the system is upgraded to meet the 
“acceptable condition” criteria. 
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For some systems, including experimental systems and non-residential systems, the 
county does stipulate water quality performance criteria.  Variances may be granted to install 
systems on lots with very rapid permeability soils if they have demonstrated that treatment will 
reduce the groundwater nitrate concentration to less than 10 mg/l as nitrogen at the point that it 
leaves the property. (Article X, Table 1)  However, how compliance with this requirement is to 
be met is not defined, which makes enforcement problematic.  
 

“Experimental” systems are a separate category of new or innovative systems which are 
not prescribed in the ordinance, but may be permitted.  “Experimental User Permits” are issued 
for a two-year period during which the department is obligated to evaluate the system against the 
criteria established as a condition of its approval.  By ordinance, the county has the authority to 
perform random inspections that include sampling, which at a minimum includes BOD5, total 
suspended solids, and pH.  If the system fails to meet the criteria established as a condition of 
approval, the system must be replaced by an approved system.  If found acceptable, the county 
must declare the experimental system to be an approved system for that specific site. 
 

Minimum maintenance requirements  
 

Purpose - The USEPA Management Model 2 Program relies on maintenance contracts 
executed between the system owner and a licensed service provider who regularly services the 
treatment system.  Specific numerical treatment performance criteria are not used.  Instead, 
treatment system performance is assumed acceptable if the system is maintained in proper 
working order in accordance with the manufacturer’s recommendations.  Therefore, to be 
assured systems are appropriately serviced, minimum requirements should be established for the 
various system types used. 
 

McHenry County Program - McHenry County Department of Health requires that 
servicing agreements be maintained between the system owner and a licensed private sewage 
disposal installation contractor if an aeration device is a component of the treatment system. 
(Article X, Section 2800)  The licensed contractor must be “familiar” with the device and use 
manufacturer approved replacement parts for any mechanical repairs.  The servicing performed 
must “adhere to the standards established by the Illinois Private Sewage Disposal Code”, which 
states that service calls to inspect, adjust, and service the mechanical and other applicable 
component parts must be performed at a minimum of every 6 months to ensure proper 
component function.  In addition, a visual check for color, turbidity, scum overflow, and 
observance of odors is to be done.  If improper operation is observed but is not immediately 
correctable, the licensed service provider must inform the owner.  Neither the state code nor the 
county ordinance requires that the observations made or the servicing performed be reported to 
the state or county. 
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Recommendations – Performance Requirements 
 

The MCDH ordinance is a prescriptive ordinance.  Prescriptive ordinances prescribe the 
“means” of treatment using pre-approved designs for lots meeting prescribed criteria.  The siting, 
design and construction of systems are overseen by the Department through plan approvals and 
final inspections of construction rather than the systems’ actual performances.  Once a system 
passes its final inspection, the system is presumed to perform in accordance to the rules until a 
malfunction is documented.  A malfunction or a violation of any of the siting, design, and 
construction requirements can initiate an enforcement action by the county.  The violation 
criteria described by the ordinance are specific and measurable. 
 

In the instances where water quality is used to determine compliance, only the 
requirements established for “experimental” systems seem to be adequate.  However, for systems 
required to reduce nitrate concentrations in the groundwater, for example, the ordinance is not 
clear on what type of documentation is necessary to prove that the nitrate concentration has in 
fact been reduced in the groundwater – confirmation through water quality monitoring is not 
required.  It is also unclear what constitutes acceptable performance for non-residential systems 
with respect to the water quality parameters that are to be monitored. (Article X, Section 1000)  
The lack of numerical water quality limits for various points of application needs to be clarified 
in these two instances.   
 

4.5.4 Training and Certification/Licensing - 

USEPA Model 2 Program  
Element Objectives:  
+ Administer training, testing, and certification or licensing program for all 

service providers and regulators. 
+ Maintain a current certified/licensed service provider listing. 

 
Training and certification/licensing 

 
Purpose - Comprehensive performance management programs are built upon the mutual 

reliance of the regulators, owners, and service providers that each will fulfill their 
responsibilities in a competent and lawful manner.  The regulating authority can use enforcement 
actions to ensure system owners perform their responsibilities in accordance to the rules.  
However, it is not possible for the regulating authority to provide continuous surveillance of 
service providers to ensure their actions are in compliance with the rules.  Therefore, it is 
important the program provide assurances that the service providers are competent to perform 
their services in accordance with the rules.  Otherwise, they may be prevented from offering 
their services within the regulatory authority’s jurisdiction. 
 

Certification/licensing programs can be used to provide reasonably effective assurances 
that wastewater treatment services will be performed competently.  Under such programs only 
certified or licensed service providers may practice in the regulatory authority’s jurisdiction.  
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Failure to comply with the program requirements should be cause to revoke or suspend a service 
provider’s certification or license to practice.  Therefore, a board of review is necessary to 
establish requirements for registration, to hear complaints against those registered, and 
determine appropriate disciplinary actions. 

 
Certification/licensing programs should include appropriate training in the prevailing rule 

requirements and in necessary technical skills to perform specific services in accordance with the 
rules.  Competency testing following training should be required of service providers as a 
condition for receiving certification or a license to practice.  Continuing education should be 
required of certified/licensed practitioners as a condition for maintaining their privilege to 
practice. 
 

McHenry County Program - IDPH requires that site evaluators, designers, contractors, 
and septage pumpers be licensed by the state.  Only “soil classifiers” may perform site 
evaluations in the state and county.  They must be certified by the Illinois Soil Classifiers 
Association (ISCA) or the Federation of Certifying Boards of Agriculture, Biology, Earth, and 
Environmental Sciences (ARCPACS).  Both ISCA and ARCPACS have rigorous licensing 
programs.  Each has a board of peer professionals to review and approve applications and to 
deny, revoke, or suspend certification for failure to meet the minimum requirements of the 
certification, violation of rules, misrepresentation, or proven charges of incompetence.  
Applicants must demonstrate that they have met minimum education and experience 
requirements, and gained relevant experience under the supervision of a certified soil classifier.  
In addition, applicants must pass an exam designed to determine their proficiency and 
qualifications, and agree to adhere to a written code of ethics.  Certifications must be renewed 
annually (ARCPACS) or every 5 years (ISCA) and require completion of a requisite number of 
continuing education credits to have been completed.  Specific training in using soils for 
wastewater treatment is not required of either program. 
 

Designers of systems in McHenry County must qualify as either a “registered 
professional engineer” (or be under direct supervision of a registered professional engineer), 
licensed “private sewage disposal installation contractor,” or a “licensed environmental health 
practitioner.”  The State of Illinois Department of Professional Regulation as authorized by the 
“Professional Engineering Practice Act of 1989” (225 ILCS 325/) licenses registered 
professional engineers.  A board composed of licensed professional engineers and a member of 
the public administers the program.  The board establishes the licensing requirements, 
administers exams, issues licenses, conducts investigations and hearings regarding violations of 
the rules, and takes appropriate disciplinary actions.  Applicants must meet minimum 
requirements for education, amount of experience, and experience under the supervision of a 
licensed professional engineer, and pass an examination to demonstrate their proficiency and 
qualifications to practice engineering.  License renewals require that a requisite number of 
continuing education credits to have been completed.  A declaration of an area of engineering 
expertise is not required of the applicant but the rules of professional conduct require that a 
licensed professional engineer only practice in their area of expertise.  Like the soil classifier 
registration, no special training in onsite wastewater treatment is required for licensure. 
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Environmental health practitioners are also licensed by the State of Illinois Department 
of Regulation as authorized by the state “Environmental Health Practitioner Licensing Act” (225 
ILCS 37/).  The Department is authorized to prescribe rules defining education, experience, and 
examination requirements for licensure.  License renewal also requires continuing education 
credits.  The Department may refuse to issue or renew, or may revoke, suspend, place on 
probation, reprimand, or take other disciplinary action it may consider proper a license for 
violations of rules, misrepresentation, unethical conduct, incompetence, or other dishonorable 
conduct.  No special training in onsite wastewater treatment is required for licensure. 
 

Private sewage disposal system installation contractors are licensed by the IDPH as 
authorized by the “Private Sewage Disposal Licensing Act (225 ILCS 225/).  IDPH is authorized 
to adopt minimum performance standards for private sewage disposal contractors, issue annual 
licenses, and suspend or revoke the license of any contractor who violates the Act, rules, or 
regulations.  The Act requires that all applicants pass an examination administered by the 
Department, which evaluates the applicants’ general knowledge of the design, installation, 
operation, maintenance, and servicing of onsite systems.  A license is valid for a period of one 
year after which it may be renewed.  There are no continuing education requirements for 
renewals. 
 

IDPH licenses septage pumpers as authorized by the “Private Sewage Disposal Licensing 
Act.”  The license is issued upon successfully completing an examination administered by the 
Department that tests the applicant’s knowledge of the pumping, hauling, and disposal of wastes 
removed from private wastewater treatment systems.  The license must be renewed annually, but 
continuing education credits are not a condition for renewal.  Provisions exist for suspension or 
revocation of this state license.  Additionally, MCDH requires that all septage pumping 
companies obtain an annual “Private Sewage Disposal System Pumping Contractor Permit” from 
the county.  The pumping company must identify all individuals engaged in septage pumping 
and declare all sites used for septage storage, disposal, or use, all types of waste materials 
handled, and disposal or use methods employed.  This permit may be suspended or revoked for 
violations of Article X.  Suspension or revocation of this permit prevents the pumping company 
from providing any septage handling services in the county. 
 

Certified/licensed service provider listing 
 

Purpose - Listings of service providers licensed to practice in the regulatory authority’s 
jurisdiction should be made available to the public to assist them in locating appropriate licensed 
professionals.  The listings must be updated periodically, but no less than once per year. 
 

McHenry County Program - MCDH provides a listing of current license holders working 
in the county.  Listings also are available from each of the licensing institutions.  These include 
ISCA, ARCPACS, State of Illinois Department of Professional Regulation, and IDPH.   
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Recommendations – Training and Certification/Licensing 
 

The licensing programs adopted by the state have the appropriate powers to assure general 
competence of the various service providers.  However, specialized training in onsite wastewater 
treatment is not required of any of the programs except for system installation contractors.  
MCDH has experienced this shortcoming in system design in particular and as a result, allows 
professionals other than professional engineers to offer design services.  The county should 
require that, in addition to the existing licensing requirements, all service providers receive 
appropriate specialized training in onsite wastewater treatment if they wish to offer services in 
McHenry County.  If the state is unable or unwilling to include specialized training in its 
licensing programs, McHenry County should consider requiring such training on its own.  The 
county could provide the appropriate training on their own or partner with neighboring counties 
to provide “regional” training.  The authority to do so is given Illinois counties by the “Private 
Sewage Disposal Licensing Act” (225 ILCS 225/10).  Alternatively, the county could require 
service providers to obtain certificates of specialized training from manufacturers or suppliers of 
any equipment or materials that they may include in a design or construction of a system for 
which they are responsible.  Many manufacturers and suppliers offer such training. 
 

The county regulators in effect also are “service providers” to the public in protecting 
public health and water quality.  Therefore, it is reasonable that they should be certified or 
licensed as site evaluators and/or designers.  While their understanding of the technical issues 
and rules normally equals or exceeds that of private sector service providers, requiring regulators 
to be certified avoids conflicts between the agency and service providers, which may arise if 
uncertified or unlicensed regulators approve work performed by certified or licensed 
professionals.  The county should consider whether requiring its regulators to be certified or 
licensed would benefit the program. 
 

4.5.5 Site Evaluation - 

USEPA Model 2 Program  
Element Objectives:  
+ Codify prescriptive requirements for site evaluation procedures. 
+ Codify criteria for treatment site characteristics suitable for permitted designs.

 
Site evaluation procedures 

 
Purpose - Standard procedures and description nomenclature are desirable for 

characterizing sites.  Standards are helpful to the site evaluator in preparing complete and 
concise evaluations, and are also helpful to the regulators who review the evaluation reports. 

 
McHenry County Program - Article X requires at least three borings extending 5 feet 

below ground surface or further if necessary for the proposed design.  Additional borings may be 
necessary where consistency of the soils is uncertain.  One boring must be made in the lowest 
point of the proposed infiltration system.  Alternatively, backhoe pits at least 5 feet deep and 2 
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feet wide may be used, but are required under specified conditions.  NRCS nomenclature is 
required for describing the profiles.  Specific criteria that must be observed and described at a 
minimum are listed in McHenry County’s ordinance. 
 

In addition to the site evaluation described above, the county requires that a 
hydrogeological assessment be performed by a licensed professional geologist on the site of any 
proposed unsewered subdivision where the top 36 inches of soil are classified by NRCS as 
having rapid or very rapid permeability. 
 

Site “suitability” criteria 
 

Purpose - Prescriptive codes limit the type of system designs that may be employed at a 
location.  Any of these pre-approved systems may be used only where the site characteristics 
meet specific criteria acceptable for a particular design.  Therefore, “suitable sites” must be 
found where these pre-approved designs are acceptable.  As a result, the evaluation criteria used 
to determine whether a site is appropriate for the application of the codified designs must be 
specified in the rule. 
 

McHenry County Program - McHenry County lists the soil and site characteristics that 
must be observed and described.  These include soil profile characteristics, depths to “limiting” 
layers, depth and characteristics of bedrock encountered, slope, horizontal setbacks from various 
features such as wells, and identification of flood hazard areas.  The hydrogeological 
assessments that are required for any proposed unsewered subdivisions with rapid or very rapid 
permeable soils must assess the impacts that the upgradient shallow water table may have on the 
subdivision and the impacts the subdivision may have on the shallow water table downgradient 
of the subdivision.  The assessment must offer recommendations to minimize these impacts.  
 

Recommendations – Site Evaluation 
 

The site evaluation requirements specified in McHenry County’s ordinance are 
reasonably complete and appropriate.  However, some of the features that are required in the site 
evaluation are not criteria that are referred to by the ordinance for selecting or designing an 
appropriate treatment system.  For example, soil structure, coloration, and compaction must be 
described, but they are not criteria used to determine system design suitability.  Rather, 
requirements such as these provide for uniformity in the soil investigations and ensure that 
documentation is provided indicating how the soil classifier arrived at his/her conclusions 
regarding site conditions.  Guidance should be provided to explain the site evaluation 
requirements that are not listed as design criteria by the ordinance, but may nevertheless 
influence system application and design.  This could be done through informational brochures 
that explain why these additional requirements are important.  Guidance could also be provided 
through regional training.  NRCS personnel may be willing to provide such training. 
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4.5.6 Design - 

USEPA Model 2 Program  
Element Objectives:  
+ Codify prescriptive, pre-engineered designs for sites meeting prescribed criteria.
+ Administer an evaluation program for approving manufactured components for 

use with approved pre-engineered designs. 
 

Prescriptive designs 
 

Purpose - In prescription programs approved pre-engineered designs should be available 
for the range of site conditions encountered in the regulatory authority’s jurisdiction.  The 
availability of approved designs should not be restricted in an effort to prohibit development.  
Instead, technologies and system designs should be permitted to allow development on any 
platted lot.  This allows effective land use planning based on local needs and desires rather than 
soil characteristics. 
 

McHenry County Program - Article X allows five “types” of systems.  The depth and 
permeability of the soil between the natural soil surface and any limiting layers and the slope of 
the ground surface are the criteria for selecting the appropriate system type (Article X; Table 1 
and Illustration 1).  Within each type, system designs may include a septic tank, aerobic 
treatment plant, or peat filter that discharge the partially treated wastewater by gravity or 
pressure to subsurface gravel trenches, beds, or gravelless trenches for final dispersal of the 
treated wastewater into the receiving environment.  Where the soil has very rapid permeability as 
defined by NRCS, additional pretreatment that can reduce nitrogen concentrations in the 
groundwater to 10 mg N/L is required prior to dispersal.   
 

Based on the NRCS descriptions of the soil mapping units in the McHenry County soil 
survey, this range of approved systems allows development on approximately 70 percent of the 
county.  Approximately 26 percent of the remaining area is occupied by wetlands or stream 
riparian areas where development typically is unsuitable or prohibited for reasons other than 
wastewater issues.  (However, some older lots are platted in these areas that must be dealt with 
individually.)  In addition, the McHenry County Department of Planning and Development has 
zoned the entire county.  As a result, the onsite treatment code should not be viewed as a de facto 
zoning ordinance. 
 

Evaluation program for new technologies or designs 
 

Purpose - Prescription programs have inherent difficulty with accepting new 
technologies or designs into the program.  New systems may improve performance or reduce life 
cycle costs, and therefore are desirable additions.  However, revising codes to include new 
technologies can be cumbersome.  Also, evaluation of new technologies and designs cannot be 
done objectively without specific performance criteria for the various receiving environments 
present. 
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McHenry County Program - McHenry County may issue an “Experimental Use Permit” 
to allow installation of a new or innovative system or component that is not described in the 
ordinance (Article X, Section 400).  (Written approval is also needed from IDPH.)  The county 
must evaluate the system over a two-year period in accordance with the state Private Sewage 
Disposal Code §905.20 n.  The evaluation assesses the ability of the system or component to 
conform to the requirements of the ordinance.  If acceptable, the system or component becomes 
an approved system for that specific site only.  Presumably, successful systems or components 
eventually can be incorporated into the ordinance during the next revision. 
 

Recommendations - Design 
 

Article X provides appropriate designs of onsite wastewater systems for nearly all 
receiving environments in the county that are suitable for supporting buildings.  It also allows for 
“experimental” technologies or systems to be used if engineering data support the ability of the 
designs to perform in accordance with the ordinance.  However, zoning ordinances in areas of 
the county sometimes prevent the use of the most appropriate technologies.  For example, 
systems elevated in fill above the natural landscape are prohibited in some areas.  As a result, the 
McHenry County Department of Planning and Development does use Article X as a de facto 
zoning tool.  More troublesome is that MCDH is forced to approve inappropriate in-ground 
systems as replacement systems where malfunctions of existing systems have occurred.  This 
issue must be taken up with Planning and Development to find a suitable resolution so new risks 
to water quality are not created. 
 

Also, a reasonable procedure to adopt new technologies or systems would be helpful so 
advantages of new developments in technology and practices can be realized.  Currently, MCDH 
uses its Advisory Committee to review “experimental system” applications and recommend 
monitoring requirements to measure performance.  However, Illinois counties do not have the 
authority from IDPH to adopt “new” systems as “pre-approved” systems without IDPH 
approval. We do believe, though, that counties can play a role in expediting the introduction of 
new technologies by routinely documenting performance of experimental systems.  To do so, 
McHenry County should consider adopting an operating permit program, which not only can be 
used to ensure existing systems perform acceptably throughout their service lives, but will 
provide valuable performance data to assess the appropriateness of pre-approving experimental 
systems for general use. 
 

Prescription-based rules rely on “pre-approved” systems with which there is extensive 
experience with respect to their performance.  Thus, without this experience, new technologies 
and practices usually present unacceptable risks to regulatory authorities because the risks they 
might pose are unknown.  Operating permit programs can ease concerns because the owners 
must demonstrate periodically that the systems are performing to the stipulations of the 
particular operating permit.  Prior to implementing such a program, specific, reasonable, and 
measurable performance goals must be established for the receiving environments in which 
systems are permitted and a permit tracking and compliance report logging system should be 
developed.   
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4.5.7 Construction - 

USEPA Model 2 Program  
Element Objectives:  
+ Administer a permitting program for system construction including review of 

system siting and design documents. 
+ Perform final construction inspection for compliance and inventory data 

collection. 
+ Require record drawings of constructed systems be submitted to regulatory 

authority. 
+ Require Owners to submit copies of the system O&M manual to the regulatory 

authority. 
 

Construction permitting program 
 

Purpose - The purpose of the construction permit program is to ensure that the 
appropriate certified/licensed professionals perform the site evaluation and proposed wastewater 
treatment system design in accordance with the rule requirements.  This is a critical element in 
prescription rules because the prescribed designs are assumed to achieve the desired public 
health and water quality goals, but only if they are sited and designed in compliance with the 
rules.  Monitoring the performance of a prescriptive system against the performance goals is 
problematic; dictating both the system design and system performance creates a conflict with the 
rules when the required system cannot meet the required performance due to environmental 
conditions outside the owner’s control.  Therefore in prescription programs, the construction 
permit application is a crucial step that is used to assure that the risk to public health and water 
quality is acceptable.   
 

The permit application should provide the necessary documents for the regulatory 
authority to adequately review the application to determine whether the system siting and design 
conform to the rule requirements.  Such an application should be required for new construction 
and for substantial repairs or modifications to existing systems.  Upon review the authority may 
issue a construction permit authorizing construction to proceed.  The permit should be issued for 
a limited term with the ability to renew if the site conditions and rules have not changed.  The 
regulatory authority also should request the local planning and zoning authority to require that a 
construction permit or a compliance inspection of an existing system be submitted with a 
building permit application. 
 

McHenry County Program - MCDH reviews construction permit applications for all 
onsite systems with subsurface discharges installed within the county.  The county requires that 
no building permit be issued without prior or simultaneous issuance of a construction permit.  
MCDH staff regularly meets with staff from each of the approximately thirty building permit 
offices in the county to stress the requirement that a sanitary permit is required before a building 
permit can be issued for a property owner.  This provision is not commonly provided in the 
municipal building codes.  If a local building department issues a building permit to an owner 
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who does not have a construction permit form MCDH, the county may initiate a violation 
proceeding against the local office. 
 

The requirements for the application submittal are appropriate and sufficient for the 
department to make a determination of siting and design compliance.  The county requires that 
the site evaluation must be performed for the owner by a “certified soil classifier” and the 
resulting site descriptions submitted to the county with the application.  The county reserves the 
right to conduct an onsite inspection of the soil with the assistance of a certified NRCS soil 
classifier.  This is an important provision since the site evaluation establishes the type of system 
to be installed and many of the system’s design parameters.  Also, the county requires that the 
system be designed and sealed by a “registered professional engineer,” “licensed private sewage 
disposal installation contractor,” or a “licensed environmental health practitioner.”  Contractors 
must be declared by the owner at the time of the construction permit application and confirm that 
they are a “licensed private sewage disposal installation contractor.”   
 

Variances may be granted when it is impractical to comply completely with the 
requirements of the ordinance.  In many jurisdictions, variances are often reviewed and granted 
outside of the context of the property and proposed system design under review, and without 
consideration of the consequences to system performance.  To prevent arbitrary variance 
approvals, MCDH has developed a list of possible variances that will be considered.  For each 
possible variance, the minimum limits that will be granted and the criteria that will be used to 
evaluate the appropriateness of the variance are included.  This is an excellent guidance 
document for both the applicants requesting variances and staff who must act on the variances 
requested. 
 

Final construction inspections 
 

Purpose - Regulatory authorities use final construction inspections to confirm that 
systems are constructed in reasonable conformance to the approved site evaluation and design 
documents.  The regulator typically performs these inspections prior to final covering of the 
infiltration system by the contractor.  Occupancy of the building should not be allowed until the 
final inspection determines the system to be in compliance. 
 

McHenry County Program - McHenry County uses final inspections to ensure 
construction compliance.  County personnel perform these inspections.  MCDH has the authority 
to enter any property seeking permit approval at any time during construction.  If the system has 
been covered, thereby preventing the county from inspecting any part of the system to determine 
compliance, the county may require the owner and/or contractor to uncover the system.  
Occupancy of the property by the owner is not permitted until approval of the final inspection. 
 

Record drawings 
 

Purpose - Record drawings provide a reasonably accurate record of the system as it is 
actually installed.  They should be required before the regulatory authority permits the building 
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to be occupied.  These drawings should be sealed by the designer and/or contractor and 
maintained as part of the permit record held by the regulatory authority with another copy 
retained by the owner.    
 

McHenry County Program - Although record drawings are not specifically required by 
the McHenry County ordinance, by unwritten policy the county requires record drawings of each 
system when the final inspection is performed.  Minor changes to the approved design are noted 
and/or drawn on a copy of the original drawing submitted with the construction permit 
application.  If major changes are necessary during construction, the contractor is requested to 
redraw the system.  Copies of the drawings are to be submitted to the owner and the county. 
 

O&M Manual 
 

Purpose - An operation and maintenance manual for the proposed system should be 
submitted as part of the construction permit application.  It should include a description of 
system operation, routine maintenance and appropriate procedures, emergency operation 
procedures, a troubleshooting guide for typical performance problems.  Also, a contingency plan 
should be included which is to be implemented by the owner when it is necessary to prevent 
serious public health or water quality risks during a malfunction.  For most systems, such a plan 
would be to operate the septic tank as a holding tank until the appropriate repairs can be made.  
The contingency plans should be acknowledged by the owner in writing before the final 
inspection is completed. 
 

McHenry County Program - The IDPH requires that an owner’s manual be provided only 
to owners of aerobic treatment plants.  O&M manuals for other permitted systems are exempt 
from this requirement.  McHenry County has adopted this provision of the state code by 
reference.  The county does not require that a copy of the manual be submitted to MCDH.  A 
contingency plan is not required.  
 

Recommendations - Construction 
 

The construction permitting procedures used by MCDH provide reasonable assurance 
that systems are installed in compliance with Article X.  However, a few housekeeping items and 
additional provisions should be added to strengthen the program. 
 

The county must be able to rely on certified/licensed professionals to provide satisfactory 
services.  All certified/licensed professionals involved in the site evaluation, design, and 
construction of the system should be required to sign and seal their work that is submitted to the 
county as part of the construction permit application.  The signature and seal indicates that the 
individual who performed the work is a certified/licensed professional and is attesting that the 
work performed is correct and accurate to the best of the professional’s knowledge.  While the 
McHenry County ordinance requires the designer to sign and seal the design documents, and 
requires the soil classifier to sign and seal soil reports, the county ordinance does not require the 
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same for the installer.  The county should require in the code that the installer sign the design 
plans indicating that he/she has a full understanding of the plans and installation requirements. 
 

To reduce the potential for unacceptable risks to public health and water quality, 
contingency plans should be prepared for mechanical systems.  These plans should provide 
detailed descriptions of responses that will be taken by the owner when malfunctions of 
mechanical onsite wastewater treatment systems occur.  The owners should also be required to 
submit a signed statement to the county that they agree to implement the contingency plan when 
performance conditions indicate it is necessary to do so.  This should be a requirement of the 
construction permit application submittal. 
 

Because a developer is often the owner of record at the time of the final inspection and 
because ownership of the property may turn over many times, a means to ensure that the O&M 
manual is passed on to the new owner and the contingency plan is acknowledged should be 
found.  One effective means would be to establish a cooperative agreement between the 
County’s Recorder Office and MCDH for the Recorder’s Office to notify MCDH when a 
property with an onsite treatment system is sold.  Upon receipt of such a notification, MCDH 
could inform the new owner of the maintenance and contingency requirements. 
 

Construction permits should be posted conspicuously on the job site so they are available 
for inspection until construction is completed.  This is MCDH policy, but it is not an explicit 
requirement of Article X.  This provision should be added to the code. 
 

4.5.8 Operation and Maintenance -  

USEPA Model 2 Program  
Element Objectives:  
+ Provide Owner/User with educational materials regarding system use and care.
+ Send timely reminder to Owner when scheduled maintenance is due. 
+ Administer a program that requires the Owner to attest periodically that a valid 

contract exists between the Owner and a certified/licensed Operator to perform 
scheduled maintenance and necessary repairs according to the O&M manual. 

+ Require the Owner to submit a maintenance report signed/sealed by the 
certified/licensed Operator immediately following scheduled maintenance. 

 
Educational materials 

 
Purpose - With acceptance of the final inspection and record drawings, prescriptive 

programs assume that the installed system will satisfactorily protect public health and the 
environment.  Therefore, periodic performance monitoring is not required.  Any system 
malfunctions are discovered and dealt with on a complaint basis.  However, if the public health 
and water quality goals of the program are to be realized to the extent that prescription programs 
are able, treatment systems must be maintained in proper working order.   
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Typically, the responsibility for maintenance is left to the system owner, but owners 
often are not knowledgeable about what should be done, and many find even the thought of 
wastewater distasteful.  Every effort should be made to ensure that owners are aware of their 
maintenance responsibilities and their importance in reducing public health and water quality 
risks. 
 

McHenry County Program - MCDH uses several methods to increase awareness of 
system owners on needed maintenance.  These are described in subsection 4.5.1. 
 

Maintenance reminders 
 

Purpose - Timely reminders of scheduled maintenance are effective in addition to general 
information regarding the importance of system maintenance and the procedures to be followed. 
Reminders can be mailed to system owners of record, alerting them that a routine maintenance 
task is pending and describing how it should be done.  Several counties across the country 
provide this service.  Fairfax County, Virginia implemented such a program in the early 1970s, 
which has proven to reduce malfunctions substantially.  This is a relatively inexpensive program 
that has many benefits, including avoidance of enforcement actions through preventive 
maintenance, opportunities to raise the awareness of owners of their treatment systems, and good 
public relations.   
 

McHenry County Program - McHenry County does not have a maintenance reminder 
program. 

Confirmation of valid maintenance contracts 
 

Purpose – Regulatory authorities sometimes require that a system owner maintain a 
contract with a qualified system operator to ensure that appropriate and timely treatment system 
maintenance is performed.  Typically, owners are required to execute a contract with an operator 
at the time of construction for a minimum of 2 years.  The service provided is the minimum 
servicing required by the equipment manufacturer or described in the system’s O&M manual.  
Such contracts should be required over the life of the system. 
 

McHenry County Program - Maintenance is required only for systems that include 
aerobic treatment units.  Article X requires that owners of systems utilizing an aerobic treatment 
unit to execute a maintenance contract with a licensed private sewage disposal installation 
contractor who is familiar with the particular aerobic treatment unit installed.  The operation and 
maintenance requirements must follow the requirements promulgated in the IDPH “Private 
Sewage Disposal Code”.  Owners must maintain such a contract with a qualified and licensed 
installer as long as the aerobic treatment unit is used.  However, the county does not have any 
means to ensure that the contract is maintained or that the servicing provided meets the 
minimum requirements. 
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Sealed maintenance reports 
 

Purpose - Submittal of maintenance reports to the regulatory authority, which are signed 
and sealed by a licensed operator or other appropriately licensed practitioner, provide some 
assurance that systems are being maintained properly.  Maintenance reports also provide 
feedback on overall system performance and capabilities of systems used in the authority’s 
jurisdiction. 
 

McHenry County Program - McHenry County has not implemented a maintenance-
reporting requirement.  If it were to be implemented, the MCDH would need to first establish a 
record keeping system which tracks scheduled maintenance for each system and the timely 
receipt of maintenance reports.   
 

Recommendations – Operation and Maintenance 
 

In many cases, ensuring that a treatment system is maintained in proper working 
condition sufficiently reduces the risk of system malfunction.  The department should consider 
implementing a maintenance reminder program for all systems of record.  For those systems for 
which the county has no records, a concerted attempt should be made to identify them over time. 
Such a program could be implemented incrementally based on types of systems, areas of 
particular sensitivity, identified “hot spots”, or some other criterion.  Expansion of the program 
could be considered if it proves to be effective.  
 

The county’s requirement that service contracts be maintained between owners of aerobic 
treatment units and a qualified operator provides some assurance that the system will perform as 
intended.  However, the ordinance does not include a means to verify that valid contracts are 
maintained, nor does it ensure that the operator hired is qualified and that the servicing 
performed meets the manufacturer’s recommendations.  We recommend strongly that the county 
consider implementing a renewable operating permit program for such systems, which ensures 
not only that the operators with whom the owners contract are competent, but also that the 
contracts remain valid over the operating permit period.  If this program proves beneficial in 
achieving compliance, we suggest that the county further consider phasing in the operating 
permit program to include to all owners of unsewered properties.  These permits should stipulate 
maintenance tasks and a task schedule appropriate to the particular system installed.  Renewal of 
the permits should be contingent upon documentation of the stipulated scheduled maintenance 
sealed by a qualified and certified service provider, and confirmation that the system remains in 
proper working order at the time of renewal through an onsite inspection.   
 

To phase in the operating permit program, counties have taken different approaches.  For 
example, some have begun only with new development; others have begun with only 
commercial systems.  Whichever approach to implementing operating permits is used, it is 
imperative that a permit tracking system be established first or the program is likely to fail.  Cass 
County, Minnesota is an example of a county that initiated an operating permit program for 
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commercial systems, which later failed because the county did not have a means to track the 
permits. 
 

A permit-tracking program should include procedures for establishing appropriate 
maintenance tasks and schedules for all types of systems, maintenance reporting requirements, 
means to acknowledge and review maintenance reports, and enforcement measures for non-
compliance with the permits.  Such tracking systems are available and are discussed in 
subsection 4.5.12. 
 

4.5.9 Residuals Management - 

USEPA Model 2 Program  
Element Objectives:  
+ Administer a tracking system for residuals hauling, treatment, and disposal and 

review to evaluate compliance with 40 CFR Part 503 (Use and Disposal of 
Sewage Sludge), 40 CFR Part 257, and applicable state and local requirements.

+ Inventory available residuals handling/treatment capacities and develop 
contingency plans to ensure that sufficient capacities are always available. 

 
Residuals tracking system 

 
Purpose - Proper treatment and disposal of wastewater treatment residuals including 

septage and holding tank wastes is as important as maintaining treatment system performance.  
The treatment and disposal of these materials must comply with the Federal Code of 
Regulations, Part 503 “Standards for the Use or Disposal of Sewage Sludge”.   
 

McHenry County Program - Enforcement of federal biosolids rules has been delegated to 
the State of Illinois.  The IDPH is responsible for septage and holding tank waste treatment and 
disposal.  In addition to the state run program, McHenry County requires that all septic tank 
pumpers operating in the county obtain an annual permit from MCDH and an annual Septage 
Management Site Permit for each site where residuals are stored, disposed, or used except for 
IEPA permitted facilities.  Either of the county permits can be suspended or revoked by MCDH 
for permit violations.  The septic tank pumpers have the responsibility for filing the required 
federal reports. 
 

Residuals handling capacity inventory 
 

Purpose - Sufficient septage treatment and disposal capacity must be available if onsite 
systems are to be maintained adequately and cost effectively.  The regulatory authority should 
maintain an inventory of permitted residuals treatment and disposal capacities that exist within 
its jurisdiction.  With such an inventory, appropriate action can be taken to increase capacity if 
potential shortages appear to be developing.  This is an important issue if proactive maintenance 
of onsite systems is to be effectively encouraged. 
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McHenry County Program - Currently, McHenry County does not track residuals 
treatment and disposal capacities in the county. 
 

Recommendations – Residuals Management 
 

McHenry County’s residual management program meets the requirements of 40 CFR 503 
rules if it is effectively enforced.  This program appears to be adequate, but the reporting 
requirements could be strengthened.  The application that the annual permit pumpers must 
complete to haul, treat, and dispose of septage requires that the pumper describe all types of 
wastes handled and provide the volumes and rates of application of all land applied residuals 
from the previous year. 
 

Likewise, land application site permits require that the operator record dates, times, 
volumes, and rates of septage applied to the permitted site.  These records must be held for a 
minimum of five years and be available at the county’s request.  In both cases, real time data is 
more beneficial to good management.  MCDH should investigate implementing a web-based 
reporting system for pumpers and site operators to track residuals handling in the county.  Such a 
system would not only track septage from an individual onsite system to a permitted disposal 
facility, but also assist in reviewing volumes of residuals disposed each year and provide an 
inventory of residuals handling capacity in the county necessary for planning purposes.  This 
will help the county to anticipate residuals handling capacity shortages and keep residuals 
disposal economical.  The web-based approach would be user friendly with little administrative 
labor needed to maintain the system.  Successful web-based programs are commercially 
available. 
 

Another option to ensure adequate residuals handling capacity in the future is for 
municipalities in the county to accept septage at their wastewater treatment facilities.  Lake in 
the Hills and Fox River Grove are two municipalities that currently treat septage at their 
wastewater plants.  While land application of septage helps to recharge the county’s aquifers and 
also acts as a natural fertilizer for crops, it may not be practical to rely solely on land application 
to dispose of septage.  As the county continues to develop, the amount of available land with 
soils suitable for septage spreading will decrease.  Therefore, the county should begin working 
with municipalities now to determine which of them may be willing and able to accept septage in 
the future. 
 

4.5.10 Compliance Inspections/Monitoring - 

USEPA Model 2 Program  
Element Objectives:  
+ Perform compliance inspections at point-of-sale, change-in-use of properties, 

“targeted areas”, and/or systems reported to be in violation. 
+ Conduct compliance inspections of residuals hauling, treatment, and disposal.
+ Administer program for confirming that Owners hold valid maintenance 

contracts with certified/licensed operators and form monitoring timely 
submittals of certified maintenance reports. 
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Compliance inspections of treatment systems 
 

Purpose - Periodic inspections are essential to confirm whether systems are performing 
satisfactorily.  The inspections can provide early identification of malfunctions so that 
catastrophic failures are avoided and public health and water quality protected.  However, the 
resources available to most regulatory authorities usually are not adequate to implement a 
program that routinely inspects all systems.  Therefore, an inspection program should be 
implemented that utilizes the private sector for routine inspections.  The regulatory authority 
would perform random inspections for quality assurance of the private sector inspectors and to 
target particular “hot spots” where existing systems are suspected of inadequate performance.  
For the program to be effective, the regulatory authority must have the authority to enter 
properties to perform these inspections. 
 

McHenry County Program - MCDH reserves the right to enter properties at reasonable 
times to inspect and investigate conditions relating to the administration and enforcement of the 
Private Sewage Disposal Ordinance.  Presumably, this allows the county to inspect onsite 
systems randomly for compliance. 
 

Point-of-sale inspections are performed in the county, but MCDH relies on the private 
sector to request them.  Although the MCDH offers to perform these inspections for the public, 
private sector inspectors perform the majority of these inspections.  Lending institutions in the 
county require onsite treatment system inspections be performed by the seller as part of the 
disclosure documents.  If the inspection identifies necessary repairs, MCDH expects them to be 
reported to the property owner who must obtain a permit to make the repairs. 

 
Private sector inspectors are not recognized by the ordinance.  Instead, any private 

individual can offer such services.  Though the county does not require the inspection reports to 
be filed, it is aware that the reports vary greatly in quality and completeness and may have 
limited value. 
 

Compliance inspections of residuals handling 
 

Purpose - Residuals treatment and disposal facilities also should be inspected 
periodically for compliance.  For treatment facilities that have NPDES Permits, compliance 
monitoring of biosolids treatment and disposal is performed as part of the NPDES program.  For 
facilities not permitted through the NPDES program (typically small land application sites) 
periodic inspections should be performed.  These compliance inspections would include site 
condition and compliance inspections, treatment and disposal methods used, equipment 
inspections, record keeping practices, and other requirements as promulgated in the 40 CFR 503 
rules. 
 

McHenry County Program - McHenry County is required to inspect every site utilized 
for land application of septage at least once per year.  No limit is placed on the number of 
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inspections that may be made in addition to the mandatory annual inspection.  These inspections 
are to determine compliance with all 40 CFR 503 rule requirements. 
 

Tracking maintenance contracts between licensed operators and system owners 
 

Purpose - Where a maintenance contract is required, confirmation of a valid contract 
between a certified/licensed operator and a system owner is necessary.  Some regulatory 
authorities require that the operator inform the authority if any owner with whom the operator 
has a contract terminates or declines to renew the contract.  This method does not work well 
because it places the operator in the position of being an informant against his or her client.  
Also, it does not work when an operator goes out of business and the owners that had contracts 
with that operator choose not to contract with another.  Finally, there is no provision to 
determine if the operator is certified or licensed to offer maintenance services, or if the services 
provided are appropriate or sufficient to maintain the system in proper working order.  
Therefore, a method must be used where the system owner periodically must prove that he or she 
holds a valid contract with a certified/licensed operator. 
 

McHenry County Program - MCDH does require maintenance contracts between system 
owners that utilize an aerobic treatment unit and a licensed private sewage disposal installation 
contractor who is familiar with the aerobic treatment unit installed.  This owner must maintain 
such a contract for as long as the aerobic treatment unit is used.  However, the county has no 
way to ensure that a contract is executed or maintained. 
 

Recommendations – Compliance Inspections/Monitoring 
 

MCDH should require point-of-sale inspections for all properties sold in the county.  
Minimum requirements should be established for the inspections to determine whether the 
treatment systems are compliant and in proper working order.  Properly licensed private sector 
inspectors could perform these inspections.  The National Sanitation Foundation currently offers 
a certification program to train and credential inspectors.  The National Environmental Health 
Association is developing a similar program.   
 

Also, we strongly recommend that the county implement an operating permit program to 
monitor compliance with the maintenance contract requirements.  At a minimum, operating 
permits should be required of all owners of aerobic treatment units.  To renew the operating 
permit, the owners should be required to confirm that they hold a valid contract with a licensed 
installer.  In addition, the program should include a maintenance reporting requirement to help 
ensure that timely and appropriate maintenance services are performed.  These reports could be 
submitted electronically by the owner or installer using the same system inventory and permit 
tracking GIS/database described previously. 
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4.5.11 Corrective Actions - 

USEPA Model 2 Program  
Element Objectives:  
+ Administer enforcement program, including fines and/or penalties for failure to 

comply with requirements. 
+ Negotiate compliance schedule with Owner for correcting documented non-

compliant items. 
+ Obtain necessary authority to enter property to correct imminent threats to 

public health if the Owner/User fails to comply. 
 

Enforcement program 
 

Purpose - Compliance is the ultimate goal of any regulatory program.  An enforcement 
program should have the necessary provisions to identify and effect timely compliance with the 
rules when violations occur.  Any enforcement actions should be compliance seeking, not 
penalty driven.  That is not to say enforcement penalties are not necessary.  They are, but they 
should be used only when other compliance seeking measures fail. 
 

Education of system owners and users is an effective way of achieving cooperation and 
rule compliance.  Educational materials and programs should be distributed routinely using 
various forms of media.  Meetings with owners with malfunctioning systems should be offered 
to help owners understand the nature of the risks created by the malfunctions, and how 
malfunctions are treated within the regulatory program.   
 

When a rule violation is documented, a written notice of violation should be issued to the 
system owner explaining the reason for the notice and the procedures that must be followed to 
reach compliance.  If the owner fails to comply, the regulatory authority should have the 
capability to assess penalties, preferably through citations.  The authority should also have the 
right to enter properties to correct imminent threats to public health and water quality and assess 
the costs back to the property owner.   
 

McHenry County Program - MCDH issues a written notice of violation to a system 
owner when a violation of the Ordinance is documented.  The notice explains the reason for the 
notice, outlines the corrective action necessary, and establishes a reasonable schedule to 
complete the action.  If the owner does not comply, the owner may be fined no less than $100 or 
more than $500 for each violation.  Each day a violation continues constitutes a separate offense. 
A fine may be imposed by bringing the matter before the sitting judge in the county’s ordinance 
violation court.  If a party charged with violating Article X pleads not guilty, the matter must go 
to trial to prove the alleged violation.  A party charged with a violation pleading guilty is issued 
a fine set by the judge, who may request a recommendation on the magnitude of the fine from 
the McHenry County State’s Attorney’s Office. 
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If the county considers that a malfunction is an imminent threat to public health, safety, 
or welfare, a court order may be requested without notice, conference, or hearing, that directs the 
owner to make the appropriate actions to abate the emergency. 
 

For system repairs that are not undertaken as a consequence of a notice of violation, a 
construction permit is required. 
 

Compliance schedules 
 

Purpose - A written compliance plan should be required from the system owner 
describing the corrective action that will be taken with a schedule for completion.  If the 
proposed corrective actions will result in substantial physical alterations to the system, an 
application for a construction permit should be required before commencement of the corrective 
action.  If the malfunction poses an imminent threat to public health or water quality, the 
authority should waive the permit and allow the corrective actions to proceed immediately 
according to the negotiated compliance plan by a licensed/certified service provider. 
 

McHenry County Program - MCDH issues a compliance plan outline in each notice of 
violation issued.  The owner is requested to submit an acceptable compliance plan and obtain a 
permit prior to commencing any repairs. 
 

Authority to enter properties 
 

Purpose - If imminent threats to public health, safety, and welfare are observed and the 
property owner is unwilling or unable to take appropriate action, the regulatory authority should 
have the power to enter the property to eliminate the threat.  However, this power should be 
limited by the appropriate legal controls to protect the property owner against arbitrary or 
capricious acts of the authority. 
 

McHenry County Program - McHenry County reserves the right to enter properties to 
inspect conditions related to the administration and enforcement of the Private Sewage Disposal 
Ordinance, but not to eliminate imminent threats to public health, safety, or welfare when the 
property owner refuses to do so.  The county may request a court order without notice, 
conference, or hearing, which directs the owner to take the appropriate action to eliminate the 
threat.  If the owner violates the court order, elimination of the threat would require a court 
proceeding. 
 

Recommendations – Corrective Actions 
 

MCDH appears to have many of the necessary powers for an effective enforcement 
program.  However, assessing penalties can be problematic because fines can be imposed only 
through a court action undertaken at the discretion of the County’s State’s Attorney.   
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Since the purpose of imposing fines is not to punish the owner of a malfunctioning onsite 
system, but instead to compel the owner to correct the problem, we recommend that the county 
take advantage of other tools that are at its disposal.  For instance, in the case of malfunctioning 
onsite systems that pose an imminent threat to public health, the county can have the State’s 
Attorney’s Office request a Temporary Restraining Order against the homeowner, requiring the 
property owner to leave the premises immediately and until the problem is resolved.  For onsite 
system violations that do not pose an imminent threat to public health, the county can have the 
State’s Attorney’s Office file an injunction requiring either the immediate repair of the 
malfunctioning system or a fine for each week that the owner has been in violation. 
 

4.5.12 Record Keeping, Inventory, & Reporting - 

USEPA Model 2 Program  
Element Objectives:  
+ Administer a database inventory (property identification, site evaluation, record 

drawings, permits, maintenance record, inspection reports) of all systems. 
+ Maintain a residuals treatment and disposal tracking system. 
+ Maintain a current certified/licensed Service Provider listing that is available to 

the public. 
+ Administer an Owner/Service Provider maintenance contract compliance and 

certified maintenance report tracking system. 
+ Record maintenance contract requirement on property deed. 

 
Database inventory of systems 

 
Purpose - Good record keeping is an essential part of a regulatory program.  The primary 

function of the system is to provide a record of all permits issued, inspections made, and 
compliance actions taken.  It can provide a repository of site evaluations, system designs, 
construction photographs, and other relevant system information.  Using a database format, the 
system can assist in planning and program evaluation.  For example, if used on a geographic 
information system (GIS) platform, it can be used to compare types of systems against receiving 
environment characteristics, which can be helpful in determining the most appropriate system 
type to use.  Also, it can be used to identify areas where clustering or sewering may be an 
appropriate alternative to evaluate rather than individual repairs of malfunctioning systems. 
 

McHenry County Program - MCDH is developing a database record keeping system for 
all permits and supporting documents and exhibits.  Eventually, it hopes to have web access for 
the public and practitioners to obtain information about systems and properties as well as to 
apply for permits and submit necessary documents and reports. 
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Residuals treatment and disposal tracking 
 

Purpose - Residuals treatment and disposal tracking is required by the federal Clean 
Water Act rules (40 CFR 503).  The records must track equipment used, disposal sites, disposal 
methods used, and annual volumes of residuals disposed on each site. 
 

McHenry County Program - In Illinois, these rules are enforced by the IEPA and IDPH.  
However, McHenry County requires that pumpers offering services in the county obtain a 
private sewage disposal system pumping contractor permit annually.  The permit application 
identifies disposal sites, types of wastes collected, and gallons per acre per month that are land 
applied.  The county also issues an annual septage management site permit to owners who 
operate land application sites.  These permits are tracked on the county’s database.  Pumpers are 
responsible for federal rule compliance reporting. 
 

Certified/licensed service provider listings 
 

Purpose - A current listing of all certified/licensed service providers working within a 
regulatory authority’s jurisdiction should be readily available.  Such a listing would be helpful to 
MCDH staff to confirm that the service providers performing work for a property owner hold 
valid certification/licenses.  Also it would be useful to property owners to select qualified service 
providers. 
 

McHenry County Program – MCDH provides listings of service providers who offer 
services in the county.  Also, listings of practitioners certified/licensed to practice in Illinois are 
maintained by the particular institution which issues the certification/licenses.   
 

Owner/service provider maintenance contract and maintenance report tracking 
 

Purpose - Where owners are required to hold valid maintenance contracts with a system 
operator, a means of confirming owner compliance with this requirement is necessary.  To 
accomplish this, the county must require that the system owner appropriately document that a 
valid contract exists.  An operating permit program is an effective method that can require the 
owner to submit documentation as a condition of permit renewal.  Requiring a certified 
maintenance report of scheduled servicing from a licensed/certified operator would provide the 
necessary documentation. 
 

McHenry County Program - McHenry County requires that owners of systems that 
include an aerobic treatment unit maintain a contract with an operator to provide periodic 
maintenance services as long as the aerobic treatment unit is used.  However, MCDH does not 
have a means to confirm compliance with this requirement. 
 

Deed recording 
 

Purpose - Where maintenance requirements apply to the type of components or system 
used, future buyers and owners of the property that the system services must be made aware of 
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this requirement.  If an operating permit program is not used, recording the requirement for a 
maintenance contract on the property deed is an alternative method to alert a future buyer or 
owner. 
 

McHenry County Program - McHenry County has no specific program to make future 
buyers or owners aware of a maintenance contract requirement. 
 

Recommendations – Recordkeeping, Inventory & Reporting 
 

MCDH should undertake the development of a database recordkeeping system for permit 
tracking, filing site evaluation reports, design documents, maintenance logs, inspection reports, 
and other relevant data and information regarding a property’s onsite wastewater treatment 
system.  The database will become a valuable source for planning guidance, program evaluation 
data, and an efficient method to identify potential situations that threaten public health and water 
quality.  The program should be linked to a GIS platform to enhance the utility of the program.  
Other departments in the county already have a GIS platform constructed.  All that should 
remain is to provide the appropriate links to the MCDH database. 
 

4.5.13 Financial Assistance - 

USEPA Model 2 Program  
Element Objectives:  
+ Provide a listing of financial assistance programs available to Owner and the 

qualifying criteria for each program. 
+ Consider implementing a state or local financing program to assist Owners in 

upgrading their systems. 
 
Financial assistance listing 

 
Purpose - Financing assistance for treatment system owners can be a helpful incentive to 

bring existing malfunctioning systems into compliance.  Achieving timely compliance will 
increase assurances that risks to public health and water quality are minimized. 
 

McHenry County Program - Two federal programs provide financing assistance to 
property owners with onsite wastewater treatment systems.  One is USEPA’s State Revolving 
Fund loan program that is administered by the IEPA.  Low interest loans can be given to 
individual property owners, but the IEPA must first commit to funding onsite systems in its 
CWSRF Intended Use Plan.  This source of funding is not currently available in Illinois.  The 
other program is administered by USDA Rural Utility Services Administration (USDA/RUSA).  
This program also provides low interest loans to individual property owners who meet specific 
low household annual income criteria.  However, the funds cannot be given directly to the 
property owners by USDA/RUSA.  A local unit of government or public service district must 
apply for and agree to administer the funds.  McHenry County would qualify as an administrator 
for these funds. 
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Financing programs 
 

Purpose - Some states and counties developed their own revolving loan programs to 
provide financial assistance to owners of onsite wastewater treatment systems.  These programs 
have been primarily funded out of the local unit of government’s general fund or from 
surcharges on wastewater treatment system permits. 
 

McHenry County Program - Currently, financial assistance to system owners in 
McHenry County for system repairs is limited to low income owners who qualify for low 
interest loans from the Housing Authority through the Federal Housing and Urban Development 
grants (HUD Community Development Block Grants). 
 

Recommendations – Financial Assistance 
 

McHenry County should evaluate whether USDA/RUSA funds can be used by the 
county to offer financial assistance to individual property owners in upgrading their onsite 
treatment systems. 
 

The county should also evaluate the need for and feasibility of offering a county financed 
revolving loan program for individuals and service districts organized for small unsewered 
communities. 
 

4.5.14 Summary of Recommendations - 

Public Education and Participation 

 Use additional means of reaching the public such as periodic press releases for 
radio, television, newspapers and other regularly used media. 

 
 Provide periodic public forums to discuss current onsite treatment system 

problems and solutions. 
 

 Solicit input regarding concerns over the current code and suggestions for 
revisions. 

 
Planning 

 Perform an analysis of the actual risks that onsite treatment systems pose to 
groundwater.  Such an analysis would provide valuable insight to appropriate 
measures necessary to protect groundwater and surface water quality from 
nitrates, aquatic plant nutrients, chlorides, and other chemical or biological 
pollutants. 
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 Construct a GIS/database system that can be used to compile and store relevant 
data and geographical information, which can be used in the future to evaluate 
spatial relationships that may suggest cause and effect of onsite wastewater 
practices. 

 
Performance Requirements 

 Make clear what type of documentation is necessary to accept treatment 
alternatives for systems required to reduce nitrate concentrations in the 
groundwater. 

 
 Clarify what constitutes acceptable performance for non-residential systems with 

respect to the parameters that are to be monitored.  Provide numerical water 
quality limits for various points of application. 

 
Training and Certification/Licensing 

 Require that, in addition to the existing licensing requirements, all service 
providers receive appropriate specialized training in onsite wastewater treatment 
if they wish to offer services in McHenry County.  If the state is unable or 
unwilling to include specialized training in its licensing programs, McHenry 
County should consider requiring such training on its own. 

 
 Provide the appropriate training or partner with neighboring counties to provide 

“regional” training.  The authority to do so is given Illinois counties by the 
“Private Sewage Disposal Licensing Act” (225 ILCS 225/10).  Require service 
providers to obtain certificates of specialized training from manufacturers or 
suppliers of any equipment or materials that they may include in a design or 
construction of a system for which they are responsible. 

 
 Certify or license county regulators as site evaluators and/or designers. 

 
Design 

 Work with the Planning and Development Department to prevent new risks to 
water quality. 

 
 Create a reasonable procedure to adopt new treatment technologies or systems. 
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 Establish specific, reasonable and measurable performance goals for the 
receiving environments in which systems are permitted.  Develop a permit 
tracking and compliance report logging system. 

 
 Implement an operating permit program. 

 
Construction 

 Require all certified/licensed professionals involved in the site evaluation and 
design of the system to sign and seal their work that is submitted to the county as 
part of the construction permit application. 

 
 Require in the code signatures and/or seals of all practitioners participating in a 

job. 
 

 Prepare contingency plans for each mechanical system that provide detailed 
descriptions of responses that will be taken by the owner when malfunctions of 
mechanical onsite wastewater treatment systems occur.  Require owners to 
submit a signed statement to the county that they agree to implement the 
contingency plan. 

 
 Establish a cooperative agreement between the County’s Recorder Office and 

MCDH for the Recorder’s Office to notify MCDH when a property with an 
onsite treatment system is sold.  Upon receipt of such a notification, MCDH 
could inform the new owner of the maintenance and contingency requirements. 

 
 Post construction permits conspicuously on the job site so they are available for 

inspection until construction is completed. 
 

 Add a requirement to the written code that the designer or contractor, during the 
construction phase, prepare record drawings and submit signed and sealed copies 
to both the owner and the department. 

 
Operation & Maintenance 

 Implement a maintenance reminder program for all systems of record. 
 

 Implement a renewable operating permit program. 
 

 Stipulate maintenance tasks and a task schedule appropriate to the particular 
system installed.  Renewal of the permits should be contingent upon 
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documentation of the stipulated scheduled maintenance sealed by a qualified and 
certified service provider. 

 
Residuals Management 

 Strengthen reporting requirements. 
 

 Investigate implementing a web-based reporting system for pumpers and site 
operators to track and manage residuals handling in the county. 

 
 Encourage municipalities to treat septage at their wastewater treatment facilities 

to take the burden off land application sites. 
 

Compliance Inspections/Monitoring 

 Require point-of-sale inspections for all properties sold in the county.  Minimum 
requirements should be established for the inspections to determine whether the 
treatment systems are compliant and in proper working order. 

 
 Implement an operating permit program to monitor compliance with the 

maintenance contract requirements.  At a minimum, operating permits should be 
required of all owners of aerobic treatment units. 

 
 Submit maintenance reports electronically. 

 
Corrective Actions 

 Besides fines, make use of additional methods, including injunctions and 
temporary restraining orders, to compel owners of non-compliant systems to 
repair any malfunctioning equipment. 

 
Recordkeeping, Inventory & Reporting 

 Undertake the development of a database recordkeeping system for permit 
tracking, filing site evaluation reports, design documents, maintenance logs, 
inspection reports, and other relevant data and information regarding a property’s 
onsite wastewater treatment system. 

 
 Link database to a GIS platform to enhance the utility of the database. 
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Financial Assistance 

 Evaluate whether USDA/RUSA funds can be used by the county to offer 
financial assistance to individual property owners in upgrading their onsite 
treatment systems. 

 
 Evaluate the need for and feasibility of offering a county financed revolving loan 

program for individuals and service districts organized for small unsewered 
communities. 
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APPENDIX A:  Analysis of Soil Conditions and Development of Applicable System Categories 
 

Water Depth Permability  
Soil  

Symbol Soil Name    
Percent 
Slope Texture  Low High Kind  Low, in/hr 

High, 
in/hr 

Ponding 
Depth, in 

Depth 
to  

Skeletal, 
in 

McHenry 
Code 

Technology 
Groups 

232 
ASHKUM SILTY CLAY 
LOAM 0-20 SICL SIC 0.0 1.0 APPAR 0.20 0.6 0.5   

No 
System No System 

298 BEECHER SILT LOAM 0-20 SIL SIC SICL CL 1.0 2.5 PERCH 0.06 - 0.2 0.2 - 0.6     Type 5 
Elevate/ 
pretreat 

792 BOWES SILT LOAM 0-20 SICL SG GR-CL GR-SL GR-LS SIL  6.0 6.0   0.6 - 20.0 2.0 - 20.0   43 Type 1 In-Ground 

149 BRENTON SILT LOAM  0-20 SR LS SIL SICL CL L 1.0 2.5 APPAR 0.60 2.0     Type 5 
Elevate/ 
pretreat 

134 CAMDEN SILT LOAM  0-20 SR SL SIL CL SICL 6.0 6.0   0.60 2.0 - 6.0     Type 1  In-Ground 

624 CAPRELL SILT LOAM  0-20 L SL CL SIL  6.0 6.0   0.60 2.0     Type 1  In-Ground 

323 CASCO LOAM 0-20 L SR S G CL SCL GR-L  6.0 6.0   0.6 - 20.0 2.0 - 20.0   17 Type 4 
Elevate/ 
pretreat 

969 CASCO-RODMAN COMPLEX 0-20 SR S GRX-COS L GR-L SL G SCL CL 6.0 6.0   0.6 - 20.0 2.0 - 20.0   18 Type 4 
Elevate/ 
pretreat 

969F CASCO-RODMAN COMPLEX 20-30 SR S GRX-COS G L GR-L SL SCL  6.0 6.0   0.6 - 20.0 2.0 - 20.0   18 
Case-by-

case Case-by-case 
1776-
8776 COMFREY LOAM 0-20 CL L 0.0 1.5 APPAR 0.60 2.0     

No 
System No System 

379 DAKOTA LOAM 0-20 L SCL CL S GR-COS LS SL  6.0 6.0   0.6 - 6.0 2.0 - 20.0   36 Type 1 In-Ground 

512 DANABROOK SILT LOAM  0-20 SIL L SL CL SCL SICL  2.0 3.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 4 
Elevate/ 
pretreat 

87 DICKINSON SANDY LOAM  0-20 SL S LFS LS FSL  6.0 6.0   2.0 - 6.0 6.0 - 20.0   36 Type 1  In-Ground 

325 DRESDEN SILT LOAM 0-20 SIL SG GR-CL SCL GRV-L SICL CL L 6.0 6.0   0.6 - 20.0 2.0 - 20.0   35 Type 2 In-Ground 

152 
DRUMMER SILTY CLAY 
LOAM  0-20 SR LS SICL SIL CL SL SIC 0.0 1.5 APPAR 0.60 2.0 0.5   

No 
System No System 

523 
DUNHAM SILTY CLAY 
LOAM  0-20 GR-S GRX-COS CL SIL GR-SL SICL 0.0 1.5 APPAR 0.6 - 20.0 2.0 - 20.0 0.5   

No 
System No System 

198 ELBURN SILT LOAM  0-20 L SL CL SICL SIL S 1.0 2.5 APPAR 0.6 - 2.0 2.0 - 6.0     Type 5 
Elevate/ 
pretreat 

146 ELLIOTT SILT LOAM  0-20 SIC SICL C SIL CL 1.0 2.5 PERCH 0.06 - 0.6 0.2 - 2.0     Type 5 
Elevate/ 
pretreat 

327 FOX SILT LOAM 0-20 SIL SICL SG S COS CL SCL GR-L 6.0 6.0   0.6 - 20.0 2.0 - 20.0   33 Type 3 
Elevate/ 
pretreat 

625 GERYUNE SILT LOAM  0-20 L SL CL SCL SICL SIL  2.0 3.5 APPAR 0.60 2.0     Type 4 
Elevate/ 
pretreat 
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Water Depth Permability  
Soil  

Symbol Soil Name    
Percent 
Slope Texture  Low High Kind  Low, in/hr 

High, 
in/hr 

Ponding 
Depth, in 

Depth 
to  

Skeletal, 
in 

McHenry 
Code 

Technology 
Groups 

363 GRISWOLD LOAM  0-20 L SL GR-SL SCL CL  6.0 6.0   0.60 2.0     Type 1  In-Ground 

526 GRUNDELEIN SILT LOAM  0-20 GR-S GRX-COS GR-SL SR SL SICL 1.0 2.5 APPAR 0.6 - 20.0 2.0 - 20.0   46 Type 5 
Elevate/ 
pretreat 

1067-67 HARPSTER SILT LOAM  0-20 SICL SIL L SR SL CL 0.0 1.0 APPAR 0.60 2.0 0.5   
No 

System No System 

344 HARVARD SILT LOAM  0-20 SR CL S SIL SL SICL  6.0 6.0   0.6 - 2.0 2.0 - 60     Type 1  In-Ground 

62 HERBERT SILT LOAM  0-20 SIL L SL CL SICL  1.0 2.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 5 
Elevate/ 
pretreat 

172 HOOPESTON SANDY LOAM 0-20 SR S FSL SL LS 1.0 2.5 APPAR 2.0 - 6.0 6.0 - 20.0     Type 5 
Elevate/ 
pretreat 

488-1488 HOOPPOLE LOAM  0-20 LS S CL L SIL 0.0 1.0 APPAR 0.6 - 6.0 2.0 - 20.0 0.5 44 
No 

System No System 
103-

1103-
4103 HOUGHTON MUCK 0-20 MUCK 0.0 1.0 APPAR 0.20 6.0 1.0-2.0   

No 
System No System 

343 KANE SILT LOAM 0-20 SICL CL SIL GR-LS S G SCL SL 1.0 2.5 APPAR 0.6 - 20.0 2.0 - 20.0   29 Type 5 
Elevate/ 
pretreat 

527 KIDAMI SILT LOAM  0-20 SIL L SL CL  2.0 3.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 4 
Elevate/ 
pretreat 

361 KIDDER LOAM  0-20 L SL GR-SL FSL CL SCL  6.0 6.0   0.6 - 2.0 2.0 - 6.0     Type 1 In-Ground 

361F KIDDER SILT LOAM 20-30 CL SCL L SL GR-SL FSL SIL 6.0 6.0   0.6 - 2.0 2.0 - 6.0     
Case-by-

case Case-by-case 

626-1626 KISH LOAM 0-20 L SR SL SIL CL 0.0 1.5 APPAR 0.60 2.0 0.5   
No 

System No System 

60 LA ROSE LOAM  0-20 L SIL CL SICL  6.0 6.0   0.2 - 0.6 0.6 - 2.0     Type 4 
Elevate/ 
pretreat 

528 LAHOGUESS LOAM  0-20 LS S L SL CL  1.0 2.5 APPAR 0.6 - 6.0 6.0 - 20.0   46 Type 5 
Elevate/ 
pretreat 

210-1210 LENA MUCK  0-20 MUCK SP 0.0 1.0 APPAR 2.00 6.0 1.0   
No 

System No System 

59 LISBON SILT LOAM 0-20 SIL L SL CL SICL  1.0 2.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 5 
Elevate/pretr

eat 

635 LISMOD SILT LOAM  0-20 L SL CL SCL SICL SIL  1.0 2.5 APPAR 0.60 2.0     Type 5 
Elevate/ 
pretreat 

318 LORENZO LOAM  0-20 SG L CL GR-SCL SG 6.0 6.0   0.6 - 20.0 2.0 - 20.0   18 Type 4 
Elevate/ 
pretreat 

570 MARTINSVILLE SILT LOAM 0-20 L SCL SL CL SIL S SR SICL  6.0 6.0   0.60 2.0     Type 1  In-Ground 
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Water Depth Permability  
Soil  

Symbol Soil Name    
Percent 
Slope Texture  Low High Kind  Low, in/hr 

High, 
in/hr 

Ponding 
Depth, in 

Depth 
to  

Skeletal, 
in 

McHenry 
Code 

Technology 
Groups 

189 MARTINTON SILT LOAM  0-20 SR SL SIC SIL SICL 1.0 2.5 APPAR 0.2 - 0.6 0.6 - 2.0     Type 5 
Elevate/ 
pretreat 

310 MCHENRY SILT LOAM  0-20 FSL SL GR-SL SCL CL SICL SIL 6.0 6.0   0.6 - 2.0 2.0 - 6.0     Type 1  In-Ground 

219 MILLBROOK SILT LOAM  0-20 SR LS CL SIL L SL SICL 1.0 2.5 APPAR 0.60 2.0   
55 sand 
lenses 

No 
System No System 

1082-
8082 MILLINGTON SILT LOAM  0-20 SR SL SICL SIL L CL 0.0 1.5 APPAR 0.60 2.0 0.5   

No 
System No System 

557 MILLSTREAM SILT LOAM 0-20 SICL SIL GR-LS GRX-COS  1.0 2.5 APPAR 0.6 - 20.0 6.0 - 20.0   47 Type 5 
Elevate/ 
pretreat 

228 NAPPANEE SILT LOAM 0-20 SIC C CL SIL 1.0 2.0 PERCH 0.06 - 0.6 0.2 - 2.0     
No 

System No System 

656 OCTAGON SILT LOAM  0-20 L CL SICL SIL 2.0 3.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 4 
Elevate/ 
pretreat 

802 ORTHENTS LOAMY    L SIL CL 4.0 4.0 PERCH 0.20 0.6     
Case-by-

case Case-by-case 

530 OZAUKEE SILT LOAM  0-20 SICL CL C SIC SIL  2.0 3.5 PERCH 0.06 - 0.6 0.2 - 2.0     Type 4 
Elevate/ 
pretreat 

100-1100 PALMS MUCK 0-20 CL SICL GR-SL MUCK 0.0 1.0 APPAR 0.20 2.0 - 6.0 1.0   
No 

System No System 

636 PARMOD SILT LOAM  0-20 L SL CL SICL SIL 6.0 6.0   0.60 2.0     Type 1  In-Ground 

221 PARR SILT LOAM  0-20 CL L SICL SIL 2.0 3.5 PERCH 0.2 - 0.6 0.6 - 2.0     Type 4 
Elevate/ 
pretreat 

153-1153 PELLA SILTY CLAY LOAM  0-20 SR SL SICL SIL CL SIC 0.0 1.5 APPAR 0.60 2.0 0.5   
No 

System No System 

330-1330 
PEOTONE SILTY CLAY 
LOAM  0-20 SICL SIL SIC 0.0 1.0 APPAR 0.20 0.6 0.5-1.0   

No 
System No System 

543 PISCASAW SILT LOAM 0-20 SICL SIL L SL FSL CL SCL 6.0 6.0   0.60 2.0     Type 1  In-Ground 

148 PROCTOR SILT LOAM 0-20 SICL SIL SR L S CL SL 6.0 6.0   0.60 2.0 - 6.0     Type 1  In-Ground 

297 RINGWOOD SILT LOAM 0-20 SL GR-SL SIL SCL CL L SICL 6.0 6.0   0.6 - 2.0 2.0 - 6.0     Type 1  In-Ground 

503 ROCKTON SILT LOAM 0-20 L SCL CL SIL UWB 6.0 6.0   0.6 - 2.0 2.0 - 20.0     Type 3 
Elevate/ 
pretreat 

791 RUSH SILT LOAM  0-20 SR S GRX-COS CL SCL L SICL SIL  6.0 6.0   0.6 - 20.0 2.0 - 20.0   62 Type 1  In-Ground 

1529-529 SELMASS LOAM 0-20 LS S L SL CL 0.0 1.0 APPAR 0.6 - 6.0 2.0 - 20.0 0.5 47 
No 

System No System 

618 SENACHWINE SILT LOAM 0-20 L FSL SIL CL SICL 6.0 6.0   0.2 - 0.6 0.6 - 2.0     Type 1  In-Ground 

618F SENACHWINE SILT LOAM 20-30 L FSL SIL CL SICL 6.0 6.0   0.2 - 0.6 0.6 - 2.0     Case-by- Case-by-case 
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Water Depth Permability  
Soil  

Symbol Soil Name    
Percent 
Slope Texture  Low High Kind  Low, in/hr 

High, 
in/hr 

Ponding 
Depth, in 

Depth 
to  

Skeletal, 
in 

McHenry 
Code 

Technology 
Groups 

case 

206-1206 THORP SILT LOAM  0-20 SIL CL SCL SICL 0.0 1.0 APPAR 0.06 - 0.2 0.2 - 0.6 0.5   
No 

System No System 

544 TOROX SILT LOAM 0-20 CL SCL L SIL SL SICL 1.0 2.5 APPAR 0.60 2.0     Type 5 
Elevate/ 
pretreat 

197 TROXEL SILT LOAM  0-20 SR SICL GR-LS SIL 6.0 6.0   0.60 2.0   67 Type 1 In-Ground 

223 VARNA SILT LOAM  0-20 SIC SICL C CL SIL 2.0 3.5 PERCH 0.06 - 0.6 0.2 - 2.0     Type 4 
Elevate/ 
pretreat 

104 VIRGIL SILT LOAM 0-20 L SL SICL 1.0 2.0 APPAR 0.60 2.0 - 6.0     Type 5 
Elevate/ 
pretreat 

290 WARSAW LOAM 0-20 SR S GRX-COS SCL L CL 6.0 6.0   0.6 - 20.0 2.0 - 20.0     Type 2 In-Ground 

369 WAUPECAN SILT LOAM  0-20 SG GRV-SL S SR L GR-LS SICL SIL GRV-SL 6.0 6.0   0.6 - 20.0 2.0 - 20.0   55 Type 1 In-Ground 

329 WILL LOAM  0-20 SR S GRV-LS L CL SICL 0.0 1.5 APPAR 0.6 - 20.0 2.0 - 20.0 0.5 28 
No 

System No System 

545 WINDERE SILT LOAM 0-20 L SL CL SICL SIL  2.0 3.5 APPAR 0.60 2.0     Type 4 
Elevate/ 
pretreat 

Note: Bedrock only a factor in Rockton Silt Loam (503) at 0-31" 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown 
from approximately 182,000 to 260,000 in the year 2000: an increase of 42 percent.  
Projections indicate that population may grow to nearly 350,000 by 2020 and 450,000 by 
2030.1  The existing and anticipated rate of growth has sparked concerns regarding the 
impact of growth on our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping for water supply.  
Communities question whether there is sufficient water below us to quench the thirst of the 
growing population.   
 

Second is the potential for groundwater contamination that grows with the population 
and increased business activity in the area.  This threat is not limited solely to the spilling of 
hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat due to the volume 
of water and residuals that are placed on the land. 
 

Finally, a less evident but important impact of groundwater use is the potential impact 
on natural wetlands, fens, streams and lakes.  These natural areas are dependent on 
groundwater discharges to the surface.  Excessive pumping may reduce or eliminate the flow 
of groundwater to the surface thus reducing the water levels in areas dependent on a constant 
inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the determine preferred approach to each issue.  
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.   
 

                                                 
1  Northeastern Illinois Planning Commission, “Toward 2020: Population, Household and Employment 

Forecasts For Counties and Municipalities in Northeastern Illinois.”  September, 2000 and the Endorsed 
2030 NIPC Forecast dated September 30, 2003. 
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Those reports are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework provides the structure by 
which the county may plan for the future.  Any management plan must conform to the rules 
of law that apply to groundwater in Illinois.  Our work will include a general examination of 
existing laws and regulations related to groundwater resource management, an assessment of 
alternative approaches to correct any problems or deficiencies identified, and develop 
management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers, and 
potential for groundwater contamination.   
 
REPORT 3: COUNTYWIDE GROUNDWATER QUANTITY AND QUALITY 

PROTECTION PLAN 
 

The objective of the Groundwater Protection Plan is to determine the extent and 
potential for groundwater contamination in the county, recommend actions and policies to 
address current problems and prevent further contamination.  
 
REPORT 4: COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 

PLAN 
 

This study includes the development of recommendations for management of 
decentralized wastewater systems located outside of sewer service area boundaries, the 
establishment of a program to correct problems related to existing onsite systems, and 
preparation of a plan for management of septage generated within the county. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report is intended to specifically address the potential impacts of chlorides and 

agricultural chemicals on groundwater and sensitive ecosystems, and recommend actions to 
prevent further negative impacts. 
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INTRODUCTION 

During the development of the Groundwater Resources Management Plan, a number 
of concerns were expressed about specific activities and pollutant pathways that represent 
significant threats to McHenry County groundwater quality and quantity.  The purpose of this 
report is to address three of those specific concerns: 
 

 Chlorides and their impact on groundwater quality and sensitive 
environmental areas; 

 
 Agricultural activities and their effects on groundwater quality; 

 
McHenry County is not alone in its concerns over the environmental impacts of 

chlorides and agricultural chemicals.  There have been a number of previous studies aimed at 
addressing some aspects of these problems, but it does not appear that any of these studies 
have assembled all of the information into a single report. 
 

This report is divided into three sections, with one section devoted to exploring each 
of the specific concerns in some detail.  In accordance with the agreement for this report, the 
scope of the assessment for each of the concerns is limited to a literature review, a review of 
available records and reports, interviews with knowledgeable individuals, and visual 
observations of any affected areas. 
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1.  CHLORIDES 

    1.1 Introduction 

McHenry County is one of the fastest growing counties in the nation. Along with 
growth comes development and changes in land use, which places a variety of stresses on the 
environment.  These stresses can range from the apparent, such as the clearing of trees to 
facilitate new development, to the unseen, such as changes in groundwater quality.  In 
McHenry County, the unseen stresses, especially those related to groundwater quality, can be 
just as significant to human health and prosperity (if not more so), than those stresses that are 
readily observable.  This is due to the fact that the county is heavily dependent upon 
groundwater as a potable water supply.   
 

Until the 1970s, groundwater quality was generally taken for granted.  Although some 
wells and springs were known to contain naturally high levels of sulfur or salts, and others 
were known to be contaminated by bacteria.  Groundwater was generally thought to be 
protected from contamination from the many chemicals we use for industrial, agricultural, 
and household purposes.  The soils above and within which the aquifers lie were thought to 
act as natural “filters” that could stop contamination from reaching our drinking water 
supplies.  Only within the past forty years have we developed an understanding of the link 
between what we do on the land surface and what we find in our groundwater supplies. 
 

As Kelly (2001) noted, there have been a number of studies performed in the last 
three decades that have investigated groundwater quality in urban areas and have attempted 
to define sources of groundwater contamination.  A consistent finding of all of these studies 
is that groundwater quality in urban areas is directly linked with development and land use.   
 

The relationship between groundwater quality and land use in urban areas can be 
explained by the fact that urban areas are home to large, dense populations and are centers of 
industrial activity.  The presence of these two defining characteristics of urban areas 
increases the risk of groundwater contamination simply because there is an increase in the 
number of potential sources of contamination.  In today’s society, urban activities such as 
manufacturing, automobile maintenance and repair, roadway maintenance, lawn care, and 
even household cleaning rely heavily upon chemical use.  Widespread anthropogenic use of 
chemicals for everyday activities requires the disposal of a significant amount of these 
chemicals.  As we have realized within the last four decades, even when properly used and 
disposed of, these chemicals can make their way into both surface water and groundwater.   
 

One of the most common groundwater contaminants in many northern U.S. urban 
areas is chloride (Cl-).  Much of the chloride contamination is thought to stem from the 
widespread use of roadway deicing salts for winter roadway maintenance (Pilon and Howard, 
1987) (although other sources do exist).  Chloride contamination of groundwater has been 
shown to have negative effects upon both municipal and private water supplies as well as 
wetlands and other environmentally-sensitive areas (Panno, 2002).  According to recent 
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studies, chloride levels in McHenry County groundwater have rapidly increased in the last 
few decades and are currently among the highest in northeastern Illinois (Kelly, 2003).  
Because the county is solely dependent upon groundwater as a potable water supply, the 
contamination of McHenry county’s groundwater aquifers has become a significant concern 
to local residents and government officials.    
 

This section of the report will investigate current chloride levels in municipal wells in 
McHenry County, common sources of chloride contamination, the effects of chloride 
contamination on drinking water supplies and natural areas, and will provide practical 
solutions to help avoid further increases in chloride levels in the groundwater supply.   
 
    1.2 Susceptibility of McHenry County Groundwater to Contamination 

The susceptibility of groundwater aquifers in any given location is mainly a function 
of the permeability of the materials within which the aquifer is located.  Although nearly all 
types of soils will transmit surface water to groundwater, the rate of transmission varies 
widely from soil to soil and is chiefly dependent upon the permeability of the soil.  As 
illustrated by Table 1, groundwater moves rapidly through highly permeable materials (e.g. 
sand, gravel) and relatively slowly through less permeable materials (e.g. silt, clay).  
Therefore, those aquifers that are located within permeable substrates are most susceptible to 
contamination from surface water and surface water runoff. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 1 

 
Estimated Permeability of Typical Geologic Materials in Illinois 

 
Geologic Material Groundwater Flow Rate (ft./yr.) 
Clean sand and gravel 100 
Fine sand and silty sand 1 - 100 
Silt (loess, colluvium, etc.) 10 - 0.1 
Gravelly till, less than 10% clay 1 - 0.01  
Till, less than 25% clay 0.1 - 0.001 
Clayey tills, greater than 25% clay 0.01 - 0.0001 
Sandstone 10 
Cemented fine sandstone 10 - 0.01 
Fractured rock 10 
Shale 0.01 - 0.000001 
Dense limestone (unfractured)  0.001 - 0.000001 

(Source: OTA, 1990) 
 

As detailed in earlier reports in this series, the shallow glacial drift (sand and gravel) 
aquifer system and the shallow bedrock aquifer system serve as the principal sources of water 
for McHenry County.  These aquifers are most vulnerable to contamination because they are 
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located within soils and substrates that are highly permeable, are generally close to the 
ground surface and may have no upper confining layer.  The permeable sand, gravel and 
fractured rock that allows water to flow from these aquifers to water supply wells so 
efficiently also facilitates their relatively quick recharge and, consequently, their 
susceptibility to contamination. 
 

This susceptibility to contamination is significant in McHenry County, as most of the 
municipalities located within the county have water supply wells that utilize these shallow 
aquifers and nearly all of the private water supply wells in the county draw upon them.   
 
    1.3 Chloride Contamination in McHenry County Groundwater 

Contamination of groundwater refers to the measurable presence of chemicals 
resulting from human activities in the groundwater supply, in this case, chlorides.  Applying 
the word “contamination” to a groundwater supply or an environmental area does not 
necessarily imply a threat to human health or to the environment; it simply means that the 
supply or area is being influenced by human activity. 
 

1.3.1 Chloride Levels in Natural Waters - Almost all natural waters (including those 
in McHenry County) contain some chloride and, therefore, even the purest of waters can 
contain low concentrations of chloride.  Average chloride concentrations in unpolluted 
freshwater lakes and streams are typically less than 20 mg/L (Goldman and Horne, 1999).  
Chloride levels in unpolluted groundwater are typically higher than those in unpolluted 
surface waters because of the presence of natural mineral and salt deposits in the soils both 
within and overlying the aquifer.  Table 2 presents data on typical chloride concentrations in 
various unpolluted waters. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 2 

 
Typical Chloride Concentrations in Unpolluted Sources of Water 

 

Type of Water Chloride Concentration mg/L 
Rainwater 0-2 
Upland Surface Water 0-12 
Unpolluted River Water 0-15 
Shallow Well Water 0-25 
Deep Well Water* 0-50 
Seawater 20,000 

(Source: TRB, 1991) 

* Some deep wells have chloride concentrations in excess of 10,000 mg/L.  The values presented in the table 
are for wells that are normally used as water supplies. 
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Natural chloride concentrations in McHenry County groundwater supply wells are 
likely within the range of values for shallow wells presented in Table 1.  Additionally, Kelly 
and Wilson (2002b) state that background concentrations of chloride in unpolluted 
groundwater supply wells in the greater Chicago metropolitan area are typically less than 20 
mg/L.   
 

1.3.2 Chloride Levels in McHenry County Groundwater - To determine current 
chloride concentrations in McHenry County groundwater, records were collected from the 
Illinois State Water Survey’s (ISWS) Groundwater Quality Database.  Groundwater quality 
records supplied by the ISWS were then organized according to well location (Township, 
Range, and Section) and/or municipality.  This information is presented in Appendix A.   
 

The water quality data shows that the chloride concentrations in many of the 
McHenry County wells currently exceed what would be expected in typical unpolluted 
natural groundwater supplies.  It should be noted that most of the wells that have elevated 
chloride levels are located in the shallow groundwater aquifers (less than 200 feet deep), 
while most of those that have lower levels of chlorides are located in the deeper aquifers.  
This results from the fact that the deep aquifers are somewhat confined from surface 
contamination, while the shallow aquifers are not.  
 

Although it is clear that many of the shallow wells have chloride levels greater than 
that which would be expected of typical unpolluted groundwater supplies, this fact alone 
does not mean that the groundwater in McHenry County is suffering from chloride 
contamination from artificial sources.  It is possible that natural chloride levels in 
groundwater in this area are higher than what would normally be expected or some other 
factors are at work.  Without consideration of historical data on the chloride levels in the 
county’s wells, it is difficult to draw any conclusions about the level of chloride 
contamination in the county’s groundwater supply.  The aim of the following subsection is to 
address historical trends in chloride levels in McHenry County groundwater supplies. 
 

1.3.3 Trends in Chloride Levels in McHenry County Groundwater - Previous 
researchers have assembled a comparative water quality data set for groundwater wells in 
McHenry County using the ISWS’s Groundwater Quality Database.  Based on this data, it 
does appear that chloride concentrations in groundwater wells in McHenry County have 
consistently increased since 1960 and, thus, appear to be influenced by human activity. 
 

Kelly and Wilson (2003) identified 40 shallow (less than 200 feet deep) municipal 
and public water supply wells in McHenry County having at least three chloride water 
quality samples taken over a period of five years or more.  The 40 shallow wells studied by 
Kelly and Wilson draw water from the sand and gravel and shallow bedrock aquifers and, 
therefore, are the most susceptible to contamination from surface water.  Chloride water 
quality data from these wells are presented in Table 3.    
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 

TABLE 3 
 

Trends in Chloride Concentrations in Selected Public Water Supply  
Wells in McHenry County, Illinois 

 

Municipality/Agency 
Well 

# 
Depth 

(ft) 

Sample 
Start 
Date 

Sample 
End 
Date 

# of 
Samples 

Final Cl- 
Conc. 
(mg/L) 

Rate of 
Increase 
(mg/L-

yr) 
Algonquin 1 165 1980 1992 14 12 0.51
Algonquin 5 131 1978 1986 4 13 0.84
Algonquin 6 152 1993 1998 4 23 2.12
Algonquin spring 0 1953 1987 4 46 0.73
Cary 3 155 1961 1986 8 25 0.71
Cary 8 105 1982 1997 5 101 5.29
Community Svc Corp. 2 108 1972 1986 6 24 0.71
Deering Oaks Subdiv. 2 178 1953 1986 6 17 0.22
Fox River Grove 1 140 1947 1997 9 113 1.39
Fox River Grove 2 120 1956 1997 11 105 1.37
Harvard 3 71 1938 1985 8 101 5.18
Harvard 4 69 1963 1985 7 57 2.79
Harvard 5 68 1958 1985 11 84 2.65
Harvard 6 197 1965 1998 21 24 0.63
Hebron 4 125 1986 1998 6 100 4.27
Huntley 4 63 1918 1986 7 62 1.83
Huntley 5 95 1953 1985 8 31 0.35
Huntley 6 154 1979 1986 3 3 0.35
Island Lake 104 122 1982 1991 3 59 2.78
Lakeland Park 2 85 1958 1982 6 34 1.03
Marengo 4 100 1962 1985 6 21 -0.03
Marengo 5 85 1962 1986 7 35 0.57
Marengo 6 87 1962 1986 7 28 -0.19
McHenry 2 60 1960 1998 11 182 4.09
McHenry 5 95 1976 1998 5 22 0.57
McHenry 6 131 1982 1998 7 44 1.82
McHenry Shores Water Co. 1 180 1954 1986 8 5 0.82
McHenry Shores Water Co. 2 135 1970 1985 8 <1 0.06
Nunda Utility Co. 1 189 1971 1987 7 4 -0.08
Oakbrook Estates MHP 1 182 1986 1996 4 162 3.76
Richmond 1 170 1938 1985 9 30 0.27
Richmond 2 144 1956 1985 8 6 0.59
Terra Cotta Realty 2 60 1960 1982 6 101 3.25
Terra Cotta Realty  3 185 1971 1982 5 10 0.76
Terra Cotta Realty 6 131 1947 1982 3 8 <-0.01
Wonder Lake Water Co. 1 180 1973 1991 7 2 -0.06
Woodstock 1 196 1922 1985 6 9 0.29
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Municipality/Agency 
Well 

# 
Depth 

(ft) 

Sample 
Start 
Date 

Sample 
End 
Date 

# of 
Samples 

Final Cl- 
Conc. 
(mg/L) 

Rate of 
Increase 
(mg/L-

yr) 
Woodstock 5 189 1960 1985 7 7 0.21
Woodstock 6 193 1960 1985 7 27 0.83
Woodstock 7 114 1961 1992 8 80 1.45

(Source: Kelly and Wilson, 2003) 
 

As Table 3 illustrates, 35 of the 40 (88 percent) selected McHenry County wells have 
shown at least a small annual increase in chloride levels.  Sixteen of the 40 (40 percent) 
selected wells have shown an annual chloride level increase of greater than 1 mg/L and four 
of the wells (10 percent) have shown an annual increase of greater than 4 mg/L; clearly there 
is a widespread, ongoing increase in the chloride levels of McHenry County groundwater.   
 

Figure 1 illustrates the general trend of increasing chloride levels in shallow 
municipal wells in McHenry County over time.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 1 

 
Chloride Concentrations for Municipal Wells in McHenry County, Illinois 

 
(Source: Kelly and Wilson, 2003) 

The solid circles in Figure 1 represent water quality samples taken after 1960, while 
the open circles represent samples taken prior to 1960.   
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1960 is an important date when considering the chloride contamination of shallow 
groundwater supplies.  It appears that chloride concentrations in groundwater across 
northeastern Illinois were starting to increase right around this time.  This date also 
corresponds with the time when salt (which typically contains both chloride and sodium ions, 
NaCl) began to be widely applied to roadways for deicing purposes (Kelly and Wilson, 
2003a).  We will discuss the sources of chloride contamination in more detail later in this 
report; for now, it is only important that the reader understand that the increases in chloride 
concentration in McHenry County groundwater is the result of human activities, such as road 
salt usage, and that those increases began around 1960.   
 

Prior to 1960, approximately two-thirds of all water quality samples from shallow 
municipal wells had chloride concentrations of less than 10 mg/L and the median pre-1960 
chloride concentration in municipal wells less than 200 feet deep in McHenry County was 8 
mg/L (Kelly and Wilson, 2003a).  The median 1990s concentration was 22 mg/L (Kelly and 
Wilson, 2003a), representing a median increase of 14 mg/L between the 1960s and 1990s.   
 

1.3.4 Trends in Chloride Levels in Groundwater of Other Chicago Metropolitan 
Counties - As Kelly and Watson (2003a) showed, increasing chloride levels are fairly typical 
of shallow groundwater wells located throughout the Chicago metropolitan area.  As Table 4 
and Figure 2 show, wells in all six of the counties in the Chicagoland area (McHenry, Cook, 
Lake, Kane, DuPage and Will) showed annual increases in chloride levels.  

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 4 
 

Annual Increase in Chloride Concentrations in Municipal and Public Water Supply 
Wells in the Chicago Metropolitan Area 

 
Annual increase in chloride concentration 

County 
Number of 

Wells Studied > 0.01 mg/L > 1 mg/L > 4 mg/L 
Cook 21 18 (86%) 08 (38%) 1 (5%) 
DuPage 28 26 (93%) 24 (86%) 4 (14%) 
Kane 34 30 (88%) 17 (50%) 5 (15%) 
Lake 43 26 (60%) 09 (21%) 2 (5%) 
McHenry 40 35 (88%) 16 (40%) 4 (10%) 
Will 18 16 (89%) 07 (39%) 2 (11%) 

(Source: Kelly and Wilson, 2003). 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 2 

 
Rates of Change in Chloride Concentrations in Municipal Wells in Northeastern Illinois 

 
(Source: Kelly, 2001) 

 
As Table 4 and Figure 2 illustrate, there does seem to be some difference in the rate 

of change of chloride content in wells in each of the six metropolitan counties; the chloride 
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levels in groundwater wells in McHenry County  (and the other collar counties) have 
increased more rapidly than those of Lake and Cook Counties.  As Kelly and Watson (2003b) 
stated, the chloride concentration and rate of change in chloride concentration in shallow 
municipal wells is a function of well depth and the type of material above and within which 
the aquifer is located.  As discussed earlier, many municipal and public water supply wells in 
McHenry County draw groundwater from the shallow sand and gravel and shallow bedrock 
aquifers and, therefore, are relatively susceptible to groundwater contamination.   
 

Lake and Cook Counties do not have as many wells that draw upon shallow sand and 
gravel and shallow bedrock aquifers because these aquifers are not as prevalent in those 
Counties.  The aquifers that do exist in Lake and Cook Counties tend to be at a greater depth 
and are covered by deep deposits of glacial tills.  Glacial till transmits surface water to 
groundwater more slowly than sand and gravel (Table 1), which means that chlorides (and 
other surface-based contaminants) reach the groundwater much more quickly in McHenry 
County than in Lake and Cook Counties.  This does not necessarily mean that the aquifers in 
Lake and Cook Counties are not susceptible to contamination; it may simply mean that the 
chlorides are just taking a longer time to reach the aquifers because the overlying till does not 
allow the chlorides to be transported as quickly as in sand and gravel. 
 

However, there may be additional factors in the difference between the chloride 
concentrations found in McHenry County groundwater and those found in Cook County and 
Lake County groundwater.  As Kelly and Wilson (2003a) have hypothesized, the differences 
may also be a secondary result of the rapid growth and urbanization that is occurring in 
McHenry County.  Lake and Cook Counties have been urbanized for much longer than 
McHenry County and most of the roadways are lined with curb and gutter systems (and have 
been for many years).  In those two counties curb and gutter systems generally reduce the 
amount of surface water runoff that can potentially reach groundwater supplies because these 
systems capture and convey the runoff to streams and other surface water bodies before it is 
allowed to infiltrate into the soils.  As a result, chlorides and other surface-based 
contaminants that are contained in surface water runoff are not allowed to reach groundwater 
supplies.  Instead, it is deposited into surface waters, such as streams and lakes.   
 

In areas that have fewer curb and gutter systems, such as McHenry County, the 
chloride contamination that is contained in surface water runoff is allowed to reach the 
groundwater with greater ease. A study (Ellinghausen, 2002) has claimed that in areas 
without storm sewers (and without curb and gutter systems), up to 60 percent of chlorides 
contained in surface water runoff may infiltrate and reach groundwater.  Additionally, a good 
number of the storm sewer systems in McHenry County have portions that do not have 
discharges to surface waters.  Instead, because of the area’s rolling landscape, some systems 
discharge stormwater and chlorides directly into the subsurface with the use of drywells 
(Class V injection wells). 
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    1.4 Sources of Chloride Contamination 

Regardless of the differences between the chloride concentration found in 
groundwater supplies in McHenry County and Lake and Cook Counties, it is clear that 
chloride levels are increasing in McHenry County groundwater.  The basic question 
surrounding the increase in chloride levels in the county’s groundwater is: What is causing 
the increase in chloride levels?  Before the problem of chloride contamination can be solved 
or at least mitigated, the sources of contamination must be understood.  
 

There appears to be two potential major sources of chloride contamination in 
groundwater supplies: 
 

 Roadway Deicing 
 Private Sewage Disposal Systems  

 
As discussed earlier in this section, salt used for road deicing is typically identified as 

the primary source of chloride contamination in groundwater supplies.  It is also typically 
deemed responsible for the increases in chloride levels in northeastern Illinois that began 
around 1960.  However, as recent studies have shown (Ellinghausen, 20022; Panno et al., 
1999), a measurable amount of the chloride content in groundwater may also be contributed 
by salt discharge from private sewage disposal systems (septic systems).   
 

There are also several other less significant potential sources of chloride 
contamination, which may contribute to elevated chloride levels in groundwater.  These 
include municipal wastewater treatment plant discharges (in areas where ion-exchange 
softening is used in the water treatment plants feeding the wastewater treatment plants), 
industrial discharges, and agricultural activities (see Section 2 of this report for further details 
on the risks of groundwater contamination related to agricultural activities).   
 
    1.5 Roadway Deicing 

During winter storm events, the use of roadway deicing chemicals is a widely 
accepted and, as some would argue, essential means of keeping roadways safe and passable.  
Roadway deicing is typically accomplished through the use of road salts.  There are a variety 
of road salts that may be used for deicing, including sodium chloride (NaCl), calcium 
chloride (CaCl2), magnesium chloride (MgCl2), and potassium chloride (KCl).  Sodium 
chloride, or common salt, is by far the most popular roadway deicing chemical because of its 
reliability, economy, and usability.  However, it is also corrosive to vehicles, roadway 
surfaces and bridges and has been found to have adverse effects on groundwater and 
environmentally-sensitive areas (Panno, 2002). 
 

                                                 
2  The Ellinghausen report is unpublished. 
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The typical road salt used in northeastern Illinois is made up predominantly of 
sodium chloride with trace amounts of potassium chloride and other minor constituents 
(Panno, 2002).  CaCl2 is rarely used as a deicing agent in Illinois (and the rest of the U.S.) 
because of its higher cost (Panno et al., 2002).  Some roadway maintenance agencies will use 
it as an anti-icing agent and apply it to pavement in liquid form prior to the onset of a winter 
storm event or will mix small amounts of it with larger quantities of NaCl in a process known 
as “pre-wetting”. 
 

Since 1970, highway maintenance agencies in the U.S. have applied an average of 10 
million tons of road salt to U.S. roadways every year (Transportation Research Board (TRB), 
1991).  Salt usage has not always been this extensive, as it wasn’t until the late 1950s that 
winter roadway maintenance procedures became heavily dependent upon the use of sodium 
chloride.  Over time, the use of road salt has increased along with the increase in the size and 
importance of the nation’s roadway system.    
 

1.5.1 History of Roadway Deicing - Prior to the 1940s, U.S. highway maintenance 
agencies relied mainly upon plowing and abrasive agents, such as sand and cinders, to 
combat snow and ice on roadways during winter storms.  During the winter of 1941-1942, 
the State of New Hampshire became the first state in the U.S. to adopt a policy of using salt 
to de-ice roadways (TRB, 1991).  Even then, salt was used only selectively on busy city 
streets.  Plowing and abrasive agents were still used to remove snow and ice on secondary 
streets and rural roadways. 
 

The expansion of the national highway system and the nation’s dependence upon it 
for the movement of goods and services along with the development of reliable salting 
equipment and practices led to an increase in the amount of road salt used for roadway 
deicing in the post-World War II era.  Beginning in the late 1940s and 1950s, the “bare 
pavement” policy was gradually adopted by highway agencies as the standard for pavement 
condition during severe weather.  By the late 1950s, the policy, under which snow- and ice-
free pavements could be expected soon after winter storm events, had been adopted by most 
cities and their suburbs.  The “bare pavement” policy provides safe travel conditions on 
roadways, but is heavily dependent upon roadway deicing chemicals.  As a result, road salt 
usage in the U.S. doubled every five years between 1950 and 1970 (TRB, 1991). 
 

Road salt usage has leveled off over the past thirty years.  The increase in salt usage 
between 1950 and 1970 was mainly a result of the fact that salt was replacing abrasive agents 
and plowing as the primary method of snow and ice removal.  By 1970, this conversion to 
salt for roadway deicing was nearly complete (TRB, 1991).  Additionally, around this same 
time, many of the negative effects of road salt usage came to be understood.  This led to a re-
evaluation of salting practices and caused many highway maintenance agencies to institute 
formal policies on road salt usage (TRB, 1991).  Due to these changes, average annual salt 
usage has held fairly constant at around 10 million tons since 1970, with annual fluctuations 
of between 8 and 12 million tons, depending on the severity of the winter weather conditions 
in the U.S. 
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1.5.2 Salt and Deicing - Sodium chloride does not act on its own to melt ice.  
Instead, road salt provides ice-melting effects by lowering the freezing point of water.  The 
addition of salt to water effectively lowers the freezing point of water until the salt 
concentration in the water reaches about 23 percent.  Therefore, when salt is added to water 
up and to this concentration, temperatures must fall further and further beneath the normal 
freezing point of 32 º F before water will turn to ice.  At a salt concentration of 23 percent, 
the freezing point of water can no longer be lowered and the addition of more salt has no 
further ice-melting effect.  This threshold point is known as the “eutectic point” and 
corresponds to a temperature of about -6º F.  At or below this temperature, the salt begins to 
crystallize out of the water and the water will completely freeze.  Above this temperature, 
salt provides ice-melting effects.  Figure 3 illustrates these concepts in a phase diagram for a 
salt-water solution. 
 

The amount of ice that a specific quantity of salt can melt decreases as the 
temperature decreases.  This is due to the fact that the salt concentration required to 
sufficiently lower the freezing point of water increases with decreasing temperatures (Figure 
3).  For example, at a temperature of 30º F, a salt concentration of about 5 percent is 
necessary to provide ice-melting effects, while, at a temperature of 0º F, a salt concentration 
of about 21 percent is necessary to provide ice-melting.  Based on this information, the Salt 
Institute (1999) developed an illustrative comparison of the quantity of ice that one pound of 
salt will apply at various temperatures in tabular form.  This data is provided in Table 5. 
 

Although salt can technically melt ice at pavement temperatures down to the eutectic 
point, ice melting at or around this temperature (-6º F) is much too slow to be of much use to 
highway maintenance agencies (TRB, 1991).  The Federal Highway Administration 
considers the practical limitation of road salt application to be around 15º F (Salt Institute, 
1999) and below a temperature of about 10º F, highway agencies typically rely upon salt 
mixed with liquid calcium chloride (e.g. “pre-wetted” salt) for roadway deicing (TRB, 1991).  
CaCl2 remains an effective ice-melting chemical, even down to temperatures as cold as -60 º 
F (Salt Institute, 1999).  
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 3 

 
Phase Diagram for Salt 

 

 
(Source: Salt Institute, 1999) 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 5 

 
Pounds of Ice Melted per Pound of Road Salt Applied 

 
Temperature º F Quantity of Ice Melted (lbs.) 

30 46.3 
25 14.4 
20 08.6 
15 06.3 
10 04.9 
05 04.1 
00 03.7 
-6 03.2 

(Source: Salt Institute, 1999) 
 
1.5.3 Road Salt Application - Road salt can be applied in solid, pre-wetted solid or 

liquid form.  Because salt provides ice-melting benefits only by altering the physical 
properties of water, it requires some amount of moisture on the pavement in order to provide 
ice-melting effects.  Therefore, the type of winter storm event (e.g. dry snow, wet snow, 
freezing rain) along with the road surface temperatures and the application equipment 
available dictate which form of road salt should be applied in order to provide the most 
effective ice-melting benefits.   
 

If the road surface is wet and pavement temperatures are high enough to ensure that 
they will not cause refreezing, then the application of dry road salt is appropriate.  The 
necessary moisture is already present on the roadway so that the necessary brine solution will 
be formed immediately and ice-melting benefits can be quickly provided (Salt Institute, 
1999).   
 

If the pavement is already covered with snow and ice or temperatures will fall to the 
point where refreezing will occur, then pre-wetted salt may provide the best de-icing results.  
The addition of moisture to the salt prior to roadway application will hasten the ice-melting 
process by supplying the salt with the moisture it needs to form a brine solution (Salt 
Institute, 1999). 
 

Liquid salt solution (e.g. brine) can be effectively applied to roadways just prior to 
winter storm events in a process known as “anti-icing”.  This process prevents the formation 
and development of ice on the roadway surface and can be used when temperatures do not 
fall below about 10º F (when NaCl is the road salt used to form the brine solution) (Salt 
Institute, 1999). 
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1.5.4 Road Salt Use in the U.S. - Today, most highway and roadway maintenance 
agencies have developed general policies on the application and use of road salts.  Typically, 
these policies define general guidelines on when salt should be applied, how much should be 
applied, and the rate at which it should be applied.  Specific application rates and times of 
application for each storm event are typically left up to roadway foremen or supervisors; this 
is a reasonable approach as no formal policy can account for the extreme variability between 
winter storm events and the roadway maintenance procedures needed to battle those storms.   
 

The general road salt use policies of a number of state highway maintenance agencies 
were documented in a study completed by the Transportation Research Board (1991); these 
policies are presented in Table 6.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 6 

 
General Road Salt Use Policies of Various State Highway Maintenance Agencies 

 
State Summary of General Road Salt Use Policy 
Connecticut Salt applied at 215 lb/lane/mi on multilane roads; no more 
 than 150 lb/lane/mi on two-lane state highways 
Massachusetts Salt applied at less than 300 lb/lane/mi on state highways 
New Hampshire Salt application guideline of 250 to 300 lb/lane/mi on state highways 
Maryland Salt application guideline of 300 to 500 lb/lane/mi on state highways 
West Virginia Salt application guideline of 100 to 250 lb/lane/mi, usually mixed with  
 abrasives, except in cities 
Michigan Salt applied at 225 lb/lane/mi on primary highways.  Salt and sand mixtures  
 used on lower-priority roads, depending on storm temperature and severity 
Ohio Salt applied at 200 to 300 lb/lane/mi on Interstate and primary highways; 100 
 to 200 lb/lane/mi, with abrasives on secondary roads; no more than 100 
 to 200 lb/lane/mi on low-priority roads 
Wisconsin Salt application rates of 100 to 300 lb/lane-mi recommended; additional salt use 
 restrictions related to pavement temperature in place 
Iowa Salt applied at 150 lb/lane-mi (mixed with sand) on Interstates and other  
 arterials;100 lb/lane-mi on collectors; no salt used on local roads 
Kansas Salt applied at 100 to 250 lb/lane-mi (mixed with sand) on interstates, freeways, 
 and other roads with > 2,500 ADT; less on roads with 750 to2,500 ADT; no 
 salt used on roads with < 750 ADT 
Colorado Salt only with abrasives; rates not defined 
California Salt applied at 500 lb/lane-mi on some mountain highways 

ADT = Average Daily Traffic (Source: TRB, 1991) 
NOTE: Although policies often identify an ideal salt application rate for equipment calibration, they seldom 
regulate the timing and frequency of applications. Application timing and frequency are typically determined by 
the maintenance engineer in charge during the storm.  
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Although the study is now somewhat dated, it is likely that many of these policies 
remain the same today as they were in 1991.  This is due to the fact that sodium chloride 
continues to be, without question, the most cost-effective and widely-used roadway deicing 
chemical (Salt Institute, 1999) and that overall annual salt usage in the U.S., at an average of 
about 10 million tons, is about the same today as it was back in 1991. 
 

The TRB also documented the average annual road salt usage on state-maintained 
highways across the U.S. (in terms of annual tons per lane-mile).  This data is presented in 
Table 7. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 

TABLE 7 
 

Average Annual Salt Loadings on State-Maintained U.S. Highways  
Where Salt is Normally Applied 

 

State Average Annual Loading (tons/lane-mile) 
Maine 08.0 
Massachusetts 19.4 
New Hampshire 16.4 
Vermont 17.1 
Delaware 09.0 
Maryland 07.1 
New Jersey 06.7 
New York 16.6 
Virginia 03.0 
West Virginia 06.3 
Illinois 06.6 
Indiana 09.0 
Michigan 12.9 
Ohio 09.1 
Wisconsin 09.2 
Iowa 03.8 
Minnesota 05.0 
Missouri 01.0 
Nebraska 01.5 
Oklahoma 01.5 
South Dakota 01.0 
Alaska 01.2 
California 03.0 
Idaho 00.3 
Nevada 01.9 
New Mexico 00.5 

(Source: TRB, 1991) 
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Note that the data provided in Table 7 are for state-maintained highways only.  The 
Transportation Research Board (1991) did not survey highway maintenance agencies on a 
county or municipal level but noted that these local roadway maintenance agencies are 
among the most generous users of road salt because of the emphasis on clearing commuter 
routes and city streets.   
 

State highway agencies typically use less salt per mile of roadway than similar 
agencies on the local level simply because of the difference in the sheer amount of roadway 
that the agencies are responsible for maintaining.  State agencies typically have many more 
miles of roadway to maintain, with many miles in rural areas, than do county or municipal 
level agencies.  This translates into lower average salt usage per mile of roadway for the state 
agencies when compared to the more localized agencies. 
 

Previous researchers have found that communities in northeastern Illinois may apply 
as much as 20 tons of salt per lane-mile each year (Panno et al., 2002; Ellinghausen, 2002).  
This is a result of the fact that many of the communities in the Chicago metropolitan area 
follow a “bare pavement” policy with regards to roadway deicing.  As many roadway 
commissioners in the area can attest to, snow and ice accumulation on northeastern Illinois 
roadways is viewed as unacceptable by area residents.  Therefore, a “bare pavement” deicing 
policy must be followed, which requires significant road salt usage.  
 

1.5.5 Road Salt Use in McHenry County - Local communities (including townships 
and the county), the Illinois Department of Transportation (IDOT), and the Illinois Tollway 
Authority are the primary parties responsible for maintaining roadways during winter storm 
events in McHenry County.  IDOT is responsible for maintaining state highways and 
roadways located within McHenry County; these roadways typically have an U.S. or Illinois 
state highway route number assigned to them.  The Illinois Tollway Authority is responsible 
for maintaining the short portion of the Northwest Tollway (I-90) located in the southwest 
corner of McHenry County.  McHenry County and the local communities and townships are 
responsible for maintaining all county and township roadways as well as local streets, 
including local collector and arterial streets, located within the county.  The agencies and 
communities identified in Table 8 are likely to conduct roadway deicing procedures within 
McHenry County. 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 8 

 
Agencies Responsible for Roadway Maintenance during  

Winter Storm Events in McHenry County, Illinois 
 

Village of Algonquin Village of Trout Valley  
Village of Bull Valley Village of Union 
Village of Cary Village of Wonder Lake 
City of Crystal Lake City of Woodstock 
Village of Fox River Grove Alden Township 
Village of Greenwood Algonquin Township 
City of Harvard Burton Township 
Village of Hebron Chemung Township 
Village of Holiday Hills Coral Township 
Village of Huntley Dorr Township 
Village of Island Lake Dunham Township 
Village of Johnsburg Grafton Township 
Village of Lake in the Hills Greenwood Township 
Village of Lakemoor Hartland Township 
Village of Lakewood Hebron Township 
City of Marengo Marengo Township 
Village of McCollum Lake McHenry Township 
City of McHenry Nunda Township 
Village of Oakwood Hills Richmond Township 
Village of Port Barrington Riley Township 
Village of Prairie Grove Seneca Township 
Village of Richmond McHenry County 
Village of Ringwood Illinois Department of Transportation 
Village of Spring Grove Illinois Tollway Authority 
 

Specific roadway deicing procedures vary from agency to agency but, generally, 
snow removal and road salt application crews are dispatched during or immediately after a 
winter storm event.  In certain areas, such as in downtown areas, the snow that is cleared 
from roadways may be hauled away and piled at a centralized location.  In most cases, 
however, snow that is cleared from roadways is deposited on the side of the road or in the 
median. 
 

As a part of this study, each of the agencies listed in Table 5 were contacted and  
surveyed to determine the extent and amount of salt used for roadway deicing in McHenry 
County.  To collect this information, a survey was created and sent to the over 40 agencies 
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responsible for snow and ice removal in McHenry County.  A copy of that survey form is 
included in Appendix B.   
 

The survey asked general questions of each agency, such as amount of salt used for 
roadway deicing each year, the number of miles of roadway treated, and the approximate salt 
application rate per mile of roadway.  The results provided by each of the agencies that were 
surveyed are included in Table 9.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 9 

 
Average Annual Road Salt Usage in McHenry County, Illinois 

 

Community 

Annual Road 
Salt Usage 

(tons) 

Miles of 
Roadway 

(miles) 

Average Annual 
Rate of Road Salt 
Application per 

lane per mile 
(tons/lane-mile-yr) 

Alden Township 200 37 2.7 
Algonquin Township3 * * * 
Village of Algonquin 1,900 112 8.5 
Village of Bull Valley * * 13.44 
Burton Township * * * 
Village of Cary 2,000 64 15.6 
Chemung Township 700 33 10.6 
Coral Township 700 60 5.8 
City of Crystal Lake * * * 
Dorr Township 10 35 0.5 
Dunham Township 315 43 7.3 
Village of Fox River Grove 600 22 13.6 
Grafton Township 700 * * 
Greenwood Township 900 49 9.2 
Village of Greenwood * * * 
Hartland Township 300 41 3.7 
City of Harvard 1,850 36 25.7 
Hebron Township * * * 
Village of Hebron 300 10 15.0 
Village of Huntley 1,673 85 9.8 
Il Dept. of Transportation * * * 
Illinois Tollway Authority * * * 

                                                 
3  Algonquin Township uses approximately 47 tons of wetted road salt per storm event. 
4  Source: Ellinghausen, 2002 
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Community 

Annual Road 
Salt Usage 

(tons) 

Miles of 
Roadway 

(miles) 

Average Annual 
Rate of Road Salt 
Application per 

lane per mile 
(tons/lane-mile-yr) 

Village of Island Lake 800 34 11.7 
Village of Johnsburg * * * 
Village of Lake in the Hills 1,360 80 8.5 
Village of Lakemoor 450 50 4.5 
Village of Lakewood 300 40 3.8 
Marengo Township 700 37 9.5 
City of Marengo 750 55 6.8 
Village of McCollum Lake * * * 
McHenry County5 9,000 275 0.6 
McHenry Township 4,000 140 14.3 
City of McHenry 2,200 115 9.6 
Nunda Township 3,000 99 15.2 
Village of Oakwood Hills * * * 
Village of Port Barrington * * * 
Village of Prairie Grove 280 52 2.7 
Richmond Township 700 33 10.6 
Village of Richmond 250 5 25.0 
Riley Township 01 * * 
Village of Ringwood * * * 
Seneca Township * * * 
Village of Spring Grove * * * 
Village of Trout Valley * * * 
Village of Union 50 4 6.3 
Village of Wonder Lake 110 8 6.0 
City of Woodstock 2,800 100 14.0 

* Did not respond to all of parts of survey 
 

Based on the data in Table 9, average annual road salt usage per mile of roadway on 
McHenry County roads is slightly higher than that on state-maintained roadways in Illinois 
(6.6 tons/lane-mile-yr) and elsewhere in the U.S.   
 

However, it should be noted that this conclusion may be slightly skewed due to the 
method used to compute the annual road salt usage per lane-mile of roadway.  Many of the 
agencies surveyed only provided information on the number of miles of roadway that they 
are responsible for maintaining (and not the number of lane-miles).  To determine the 
average annual road salt usage per lane-mile of roadway, the annual road salt usage was 

                                                 
5  McHenry County also uses a liquid mixture of salt brine, agricultural by products and calcium chloride for 

anti-icing and for wetting road salt.  The anti-icing solution is dispersed at the rate of 40 gallons/lane-mile. 
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divided by two times the number of miles of roadway.  2.0 lane-miles of roadway per mile of 
roadway was used based on the assumption that the majority of the roadways maintained by 
the agencies are two-lane roadways.  Although some of the roadways served by roadway 
maintenance agencies in the county are wider than two lanes, it is not likely that these 
roadway segments constitute a large enough amount of lane-miles to skew the data to any 
great extent. 
 

As Table 9 shows, annual salt usage in the communities that responded to the road 
salt usage survey totals approximately 30,000 tons.  Factoring in estimated usage from the 
communities that did not respond to the survey, we estimate that total annual road salt usage 
on public roads is approximately 35,000 tons. 
 

1.5.6 Private Road and Parking Lot Usage - There is no reliable data available 
regarding the amount of salt used on private roadways and parking areas on commercial, 
industrial, institutional, office and multiple family properties in McHenry County.  
Therefore, we have prepared an estimate based on the following assumptions:  half of the 
commercial/industrial/multiple family acreage in the county is plowed and salted; and salt 
usage per square foot is one half of that used to maintain public roadways.  Using these 
assumptions, the annual salt use on private property in the county can be estimated to be 
approximately 8,000 tons per year. 
 

1.5.7 Road Salt and Surface Water Runoff - The application of sodium chloride on 
McHenry County roadways disperses chloride and sodium ions throughout the county in a 
variety of manners and with a variety of impacts, as illustrated by Figure 4.   
 

As the road salt melts snow and ice on the roadways, its component sodium (Na+) and 
(Cl-) ions are typically carried off of the roadway surface along with the snowmelt runoff into 
either roadside ditches or curb and gutter (storm sewer) systems.  The snowmelt runoff from 
roadways treated with road deicing salts may contain chloride concentrations greater than 
10,000 mg/L (TRB, 1991).  This highly concentrated runoff can then make its way into the 
environment with a variety of impacts, which are discussed in the following sections.   
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 4 

 
Pathways and Potential Impacts of Road Salt Use 

 

(Source: TRB, 1991). 
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1.5.8 Road Salt Storage - Proper storage of road salt supplies is critical to ensure 
that the environmental effects of roadway deicing practices are reduced as greatly as 
possible.  When salt is stored outside and uncovered, it is left exposed to precipitation from 
storm events, and can be carried away from the storage pile along with stormwater runoff.  
Therefore, when done improperly, road salt storage can also disperse chloride and sodium 
ions.  Consequently, salt storage facilities are important to the protection of the county’s 
groundwater and natural resources.   
 

It is common for local roadway maintenance agencies to store road salt in covered 
dome structures.  However, there are other small, uncovered salt storage facilities throughout 
the county.  These uncovered salt piles pose chloride contamination threats to McHenry 
County groundwater.  For example, monitoring wells around proposed Well No. 2 in the 
Village of Johnsburg detected elevated chloride levels, which appear to be the result of 
runoff from small uncovered salt piles in the area (IEPA, 2001).   
 
    1.6 Private Sewage Disposal Systems 

Although they are not typically recognized as such, private sewage disposal systems 
(septic systems) can also be a significant source of chloride contamination.  The USEPA 
estimates that one-fourth of the homes in the nation rely on septic systems to dispose of their 
wastewater.  The McHenry County Department of Health (MCDH) estimates that 30 percent 
of the residences in the county depend on septic systems.  The majority of homes that depend 
on septic systems for wastewater disposal also depend on private shallow groundwater wells 
for potable water supplies.   
 

1.6.1 Water Softening - In McHenry County, the water supplied by these private 
shallow groundwater wells typically has very high levels of hardness (15 to 20 grains per 
gallon).  The high mineral content of the groundwater causes problems for everyday water 
uses, such as dishwashing, bathing and clothes laundering and can cause damaging calcium-
scale buildup in water heaters and plumbing.  Therefore, most of the homeowners that 
depend on shallow groundwater for potable water install ion-exchange water softeners in 
their homes to reduce the hardness of the water and the associated usage problems.  See 
Figure 5 for an illustration of a typical ion-exchange water softener.   
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 5 

 
Typical Private Ion-Exchange Water Softening System 

 

 
(Source: Culligan International Company, 2003) 

 
The ion-exchange softening process can be defined as the reversible interchange of 

ions between a solid and a liquid phase in which there is no permanent structural change in 
the solid (Davis and Cornwell, 2000).  In an ion-exchange water softener, the water to be 
softened is passed through a column of ion-exchange resin.  The ions (typically calcium or 
magnesium) causing most of the hardness in the raw water are exchanged with ions from the 

Ion-Exchange Resin  

Brine (Salt) Storage 
Tank  
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ion-exchange resin (typically sodium).  The ion-exchange process results in what is 
essentially complete removal of the hardness in the raw water.  This continues until the 
capacity of the ion-exchange resin is reached (e.g. the resin has no other sodium ions to 
“offer” for exchange).  At this point, no further hardness is removed. 
 

When the capacity of the ion-exchange resin is reached, the resin needs to be 
regenerated.  This is accomplished by “backwashing” the column of ion-exchange resin with 
water that is saturated with sodium (Na+) ions.  The backwashing process for most ion-
exchange softeners requires a highly concentrated solution of sodium chloride (NaCl) and 
water to provide the necessary concentration of sodium ions.  However, the use of sodium 
chloride for backwashing also imparts an extremely high concentration of chloride (Cl-) ions 
in the backwash water. 
 

When the highly concentrated backwash water is run through the column of ion-
exchange resin, the hardness ions (e.g. Ca+) that are loaded on the resin are exchanged with 
the sodium ions (Na+) in the backwash water.  This effectively regenerates the resin so the 
that it can be used to remove additional hardness ions.   
 

The hardness ions (Ca+) that are stripped from the resin during the regeneration 
process form a waste compound with chloride ions (Cl-) in the backwash water.  This waste 
product must be disposed of and is discharged into the septic system. 
 

Panno et al. (2002) found that waste discharge streams from water softeners can have 
chloride concentrations in the thousands of mg/L and Ellinghausen (2002) found that the 
wastewater stream that is sent from the softener regeneration process to the septic system can 
have chloride concentrations as high as 35,000-45,000 mg/L (Ellinghausen, 2002).  Although 
dilution of this wastewater stream occurs in the septic tank, the chloride content of the 
wastewater stream leaving the septic tank and heading into the absorption field can exceed 
700 mg/L (Wehrmann, 1983). 
 

Although not as high as the chloride concentrations that can be found in snowmelt 
runoff from roadways treated with roadway deicing salts, this is still a very high 
concentration when compared with the chloride levels found in typical unpolluted surface 
waters (< 15 mg/L; Table 1).  Since the wastewater stream leaving the septic tank is typically 
discharged into an underground absorption field, much of this chloride content will infiltrate 
with the effluent into the groundwater (although some may enter nearby surface water 
bodies).   
 

1.6.2 Water Softener Salt Use in McHenry County - Based on the chloride 
concentrations of wastewater streams coming from septic tanks and entering septic tank 
absorption fields, private water softening is a potential source of chloride contamination in 
McHenry County.  This subsection is aimed at estimating the extent of softener salt usage in 
the county to quantify that threat.  
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As detailed in the previous report, the total number of onsite wastewater systems in 
McHenry County is estimated to be about 34,000.  For the purpose of this report, these 
homes are assumed to be served by private shallow groundwater supply wells, with typical 
raw groundwater hardness concentrations of about 15 to 20 grains per gallon (257 mg/L to 
342 mg/L) and served by typical ion exchange water softening systems that provide complete 
softening of the well water (e.g. no blending). 
 

Based on conversations with a local water softener equipment provider (Culligan 
Dealer Corporation, Crystal Lake, Illinois, personal communication), an ion-exchange water 
softener providing complete softening of a well water with 20 grains (342 mg/L) of hardness 
for an average family of 4 would require an average annual salt input of about 1,000 pounds 
(0.5 tons).  Multiplying this average annual water softener salt usage by the number of homes 
in McHenry County served by private groundwater wells (and assumed to receive service 
from residential ion-exchange water softeners) shows that annual salt usage in McHenry 
County for the purposes of private water softening is approximately 17,000 tons.   
 

These estimates of salt usage concur with estimates provided by Ellinghausen (2002) 
in an earlier study on softener salt usage in the Boone Creek watershed (McHenry County).  
That study estimated that a household would require about 880 pounds of salt per year for the 
purposes of water softening.  However, Ellinghausen (2002), through personal 
communication with area residents, found that some households use considerably more than 
880 pounds of salt per year for softening purposes; some use as much as 1,800 pounds of salt 
per year.  In Ellinghausen’s opinion, this higher salt usage is most likely due to improper 
operation of the water softener, although harder water and excessive water usage may also 
play a role.  This information reveals that annual salt usage in McHenry County for the 
purposes of private water softening may actually be greater than 17,000 tons.   
 
    1.7 Comparison of Sources of Chloride Contamination 

As briefly mentioned earlier in this section, salt used for roadway and parking area 
deicing is typically identified as the primary source of chloride contamination in groundwater 
supplies.  Almost all of the previous research performed on the effects of chlorides on 
groundwater and environmentally sensitive areas has focused on road salts as the source of 
the chloride contamination.  However, as this section has shown, salt used for private water 
softening in McHenry County may represent a source of chloride contamination that is on the 
same order of magnitude as salt used for roadway deicing within the county.  Table 10 
provides a comparison of the amount of salt used per year for each purpose within McHenry 
County.  As the table shows, it appears that both roadway deicing and private sewage 
disposal systems are significant sources of chloride contamination in McHenry County. 
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TABLE 10 

 
Comparison of Potential Significant Sources of  

Chloride Contamination in McHenry County, Illinois 
 

Source 
Approximate Annual Salt Used in McHenry 

County for Identified Purpose (tons) 
Roadway and Parking Area Deicing 43,000 
Private Sewage Disposal Systems 17,000 
Total 60,000 

 
    1.8 Chlorides and Groundwater 

Chloride is a chemically conservative ion that tends not to react with soils or 
constituents within the soils.  Therefore, when surface water runoff containing high levels of 
chlorides infiltrates the soil and is not stopped by overlying confining aquifer layers, the 
chlorides contained in the runoff are free to leach into groundwater supplies.   
 

Depending upon the depth to groundwater and the permeabilities of the soils, surface 
water runoff may reach groundwater supplies rather quickly or rather slowly.  As detailed in 
subsection 1.2, the shallow glacial drift (sand and gravel) aquifer system and the shallow 
bedrock aquifer system (which serve as the major sources of water for McHenry County) are 
the most vulnerable to contamination because they are located within soils and substrates that 
are highly permeable, are generally close to the ground surface, and may have no upper 
confining layer.  The permeable sand, gravel and fractured rock that allows water to flow 
from these aquifers to water supply wells so efficiently also facilitates their relatively quick 
recharge and, consequently, their susceptibility to contamination. 
 

This susceptibility to contamination is significant to McHenry County, as most of the 
municipalities located within the county have water supply wells that utilize these shallow 
aquifers and nearly all of the private water supply wells in the county draw upon them.   
 

Because of the relatively long residence time of groundwater, chloride contamination 
can persist for a very long time.  Howard et al. (1993) estimated that even if the use of salt 
for roadway deicing were stopped immediately, it would take decades before chloride 
concentrations returned to pre-1960 levels.  Additionally, because of the long residence time, 
it is likely that peak chloride concentrations in McHenry County groundwater will be 
significantly higher in the future than they are today (Howard et al., 1993).  Continued salt 
usage will continue to supply a potential source of chloride contamination, which will likely 
lead to continued increases in the chloride concentrations found in McHenry County 
groundwater.   
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    1.9 Public Health and Chloride Contamination 

In small amounts, the chloride ion content in groundwater is not a significant concern.  
In fact, low to moderate concentrations of chloride adds palatability to drinking water and 
some chloride content in water supplies is desirable for this reason.  In large amounts, 
however, chlorides can give water a “salty” taste and can make water unpleasant to drink.  At 
what concentration that the salty taste becomes noticeable varies from individual to 
individual.  In very large concentrations, chlorides cause a brackish and briny taste that is 
definitely undesirable. 
 

1.9.1 Recommended Chloride Levels in Drinking Water - Although there are 
currently no federal regulatory standards for chloride concentrations in drinking water, the 
USEPA does recommend a maximum chloride concentration of 250 mg/L for public water 
supplies (Kelly and Wilson, 2002).  At concentrations of 250 mg/L, chloride can be tasted by 
most people and at these concentrations, water can be very unpleasant to drink.  This is the 
reason for the USEPA secondary drinking water standard of 250 mg/L; elevated chloride 
levels, especially chloride levels of greater than 250 mg/L, necessitate enhanced treatment 
procedures and/or the construction of new wells. 
 

Although chloride itself has not yet been recognized as a direct threat to public health, 
it is commonly recognized that sodium, the typical counter-ion to chloride in road salts and 
salts used for water softening regeneration (sodium chloride (salt) is about 40 percent sodium 
and 60 percent chloride by weight), may have significant negative health impacts.  Sodium is 
a necessary part of the human diet, as it is required for cells to regulate fluids and for the 
transmission of electrical impulses in the nervous system (TRB, 1991).  However, excess 
sodium intake has been linked to high blood pressure and hypertension, which are both major 
risk factors for cardiovascular disease and death.  Typically, sodium intake from all 
beverages, including drinking water, accounts for about 1 to 2 percent of total sodium intake 
in human diets (Pennington and Young, 1991).  Increasing the sodium content of drinking 
water may lead to increased risk of high blood pressure and hypertension due to increased 
sodium intake. 
 

1.9.2 Chloride Content as an Indicator of Potential Aquifer Contamination - 
Although not currently recognized as a primary threat to human health, chloride is often used 
as an indicator of the ease with which other contaminants may reach the aquifer if they are at 
the ground surface.  It is a relatively conservative ion and although chlorides are extremely 
soluble, they possess marked stability. This enables them to resist change and to remain fairly 
stable in groundwater supplies.  Therefore, if chlorides are found to be increasing in 
groundwater supplies, it is an indication that other contaminants, if present at the ground 
surface, could move downward to the groundwater using the same routes as the chlorides.   
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    1.10 Chlorides and the Environment 

In addition to the impacts on groundwater detailed in the previous sections, chloride 
contamination can also have significant negative impacts on the environment.  The impacts 
are wide ranging and are dependent upon a number of factors unique to a particular site.  For 
instance, the effects of chlorides on a wetland are different than those on a lake or a forest.  
This section is divided into subsections to discuss the effects of chlorides on specific 
environments. 
 

1.10.1 Upland Vegetation - The adverse effects of chloride contamination stemming 
from road salt usage on roadside vegetation have been known for quite some time.  In 
Minnesota in the 1950s, incidents of vegetation damage were reported, as trees along many 
boulevards began to show signs of salt-related damage (TRB, 1991).  Around the same time, 
damage to roadside sugar maples (a salt-intolerant species) in New England as a result of 
road salt usage was documented (USEPA, 1999).   
 

Vegetation impacted by salt usage typically shows clear physical symptoms including 
leaf scorch, late summer coloration and early fall defoliation.  These symptoms are often 
followed by stunted growth, death of foliage and/or branches, and, in some cases, plant 
mortality (Jones et al., 1986).   
 

Some of the roadway maintenance agencies located in McHenry County have 
received complaints from area residents describing damage to roadside vegetation stemming 
from their roadway deicing procedures.  These complaints usually describe damage to plants 
that is consistent with those symptoms listed above.     
 

Upland vegetation is damaged by salt usage (and its associated chloride ions) through 
the resulting increased salt concentrations found in soils and shallow groundwater and 
through the accumulation of salt on foliage and branches (from salt spray resulting from 
roadway deicing practices).  Chlorides found in soils and shallow groundwater are absorbed 
through plant roots, which leads to an accumulation of chloride in plant tissues.  This 
typically causes osmotic stress on the plant’s vascular system, which leads to dehydration 
and related injuries (e.g. leaf scorch and limb die-off) (TRB, 1991).  Chlorides that 
accumulate on foliage and branches are accumulated in plant tissues in a similar fashion and 
with similar results. 
 

Threshold levels of chloride contamination varies widely from species to species; 
some upland plant species are more tolerant than others.  Broad-leaved trees and shrubs, such 
as maple and walnut trees and hibiscus shrubs, and conifers, such as pine trees, are among 
the most vulnerable and sensitive to chloride contamination.  Turf grasses, such as those 
found as ground cover in many areas of McHenry County, have been shown to be relatively 
tolerant to chlorides and are definitely more tolerant than trees and shrubs (TRB, 1991). 
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1.10.2 Rivers and Streams - As detailed in Report 3, McHenry County is home to 
five high quality streams and rivers.  Over the past few decades, there have been a number of 
studies linking salt usage and elevated chloride concentrations in rivers and streams (TRB, 
1991).  However, it appears that this correlation weakens as the affected surface water body 
grows in size and gets further from roadways where deicing salts are applied.  Snowmelt 
runoff that carries high concentrations of chlorides is typically quickly diluted when it mixes 
with rivers and streams.  For example, Schraufnagel (1965) found that spring surface runoff 
with chloride concentrations of greater that 10,000 mg/L was not having a significant effect 
on nearby rivers and streams; surface waters immediately adjacent to the roadway had 
chloride concentrations of only about 45 mg/L.  Thus, in large streams and rivers, the effects 
of chloride contamination are limited; small streams and creeks located directly adjacent to 
roadways and private residences with septic systems and water softeners are more likely to 
be affected by salt use (TRB, 1991).   
 

However, it appears that the typical increases in chloride concentrations in rivers and 
streams (even in the smallest streams and creeks) caused by salt usage are not large enough 
to be harmful to typical aquatic life found in these surface water bodies.  Studies (TRB, 
1991) have shown that the extremely high chloride concentrations that are dangerous to fish 
populations (>400 mg/L) are rarely found in streams and rivers adjacent to highways subject 
to roadway deicing.  A study by Molles (1980) found that increased chloride concentrations 
in roadside streams had little effect upon aquatic macroinvertebrate communities.  Molles 
found that populations of Ephemeroptera, Plecoptera, Trichoptera, and Coleoptera (typical 
aquatic macroinvertebrate species showed little, if any, ill effects from increased chloride 
concentrations and Crowther and Hynes (1977) found that aquatic macroinvertebrate 
communities in Canadian streams were only affected when chloride concentrations reached 
levels of greater than 1,000 mg/L. 
 

1.10.3 Lakes and Ponds - As detailed in Report 3, several sizeable lakes exist in the 
eastern third of McHenry County, with seven of these being classified as high quality habitat. 
There has been shown to be some correlation between salt usage for roadway deicing and 
water softening and elevated chloride concentrations in lakes and ponds (TRB, 1991), but it 
does not appear that the effects of chloride contamination on lakes and ponds have been 
extensively studied.   
 

In theory, a salt load contained in surface water runoff that reaches a lake or pond will 
sink to the bottom of the lake or pond because of the higher density of the brine.  This can 
have the effect of reducing the water circulation and oxygen content of the lower layers of 
the lake or pond, which can lead to the die off of benthic organisms located in these deepest 
reaches of the water body (TRB, 1991).    
 

1.10.4 Wetlands - Recent studies (Panno et al., 1999) reveal that the greatest 
environmental impact of chloride contamination stemming from road salt and water 
softening salt usage in McHenry County may be on the many sensitive ecosystems located 
within the County, especially fens and other wetlands.   
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As detailed in Report 3 of this series, McHenry County is home to thousands of acres 
of these sensitive environmental areas that support unique species and habitats.  The county’s 
wetlands serve a number of beneficial purposes, including groundwater recharge, flood 
protection, and water treatment.  Additionally, and probably most importantly, the county’s 
wetlands serve as habitat for number of unique native plants, insects, birds, and small 
animals.  As recent studies have shown (Wilcox, 1986, Grootjans et al., 1988, Panno et al., 
1999), chloride contamination stemming from road salt and water softener salt usage can 
have damaging effects on wetlands, especially on rare and native plant species found within 
those wetlands.   
 

The reason for this is that many wetland species that are native to the McHenry 
County area are not tolerant to increased chloride and sodium concentrations in surface and 
ground water.  When salt enters wetlands from roadway deicing activities or from septic tank 
effluent, either through surface water runoff or through groundwater, it can kill native species 
and allow more salt-tolerant invasive species to dominate the wetland because several 
prominent and common wetlands species, especially cattails (Typha spp), are not affected by 
increase chloride concentrations (McMillan, 1959, Grace and Harrison, 1986).   
 

Elevated chloride levels in fens and wetlands have demonstrably decreased 
biodiversity in these unique habitats across the U.S., Canada and Northern Europe (Wilcox, 
1986, Grootjans et al., 1988).  Several local case studies help to illustrate the significant 
negative effects that chloride contamination can have on the county’s wetlands and fens.   
 

1.10.4.1 Case Studies -  
 

Sterne’s Woods Park, Crystal Lake, Illinois - A recent study completed by Panno et 
al. (1999) documented the impacts of chloride contamination on this fen-wetland complex 
located in southeastern McHenry County (the park is located just northeast of Veteran’s 
Acres Park).  In the 1990s, this site was the subject of a detailed investigation into the 
changes in water quality and biodiversity within the fen due to residential development and 
salt usage within the watershed (For more information, visit the following website: 
http://www.leo.lehigh.edu/fen/profiles/sternes_woods/).  
 

The fen-wetland complex consists of three distinct wetland areas, including a sedge 
meadow, wet prairie, and marsh.  Within these wetland areas exist three high quality fens.  
Fens are peat forming, herbaceous wetlands that are constantly saturated with cold, 
calcareous (i.e. high concentrations of calcium and magnesium) groundwater.  Due to their 
unique characteristics, fens are able to support a diverse and unique plant and animal 
community. 
 

Fens are almost exclusively supplied with water and nutrients from groundwater 
recharge provided by the watershed.  Consequently, changes that occur in the quality of the 
recharge water (such as increases in levels of chloride) can have profound negative effects on 
fens, especially on the sensitive vegetation that fens support. 
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The 1999 study (Panno et al.) focused on the three fens located within the park.  The 
fens were characterized in 1978 as being of high natural quality and showing no ill effects 
from human disturbance (Panno et al, 1999).  The fens provide habitat for a total of 191 plant 
species, four of which are threatened and six of which are endangered (Panno et al, 1999).  
 

Extensive water quality testing collected throughout the fen-wetland complex 
revealed the presence of both chloride and sodium ions, which are attributable to road salt 
and water softener salt use within the watershed (Panno et al., 1999).  The spatial distribution 
of these ions in the groundwater of the fen showed the presence of distinct chemical plumes 
in two of the three fens.   
 

One of the fens, referred to as Fen 1 by Panno et al. (1999), is located just to the east 
of a residence and private sewage disposal system.  A roadway is located between the 
residence and the fen.  A sample of the septic tank effluent, which was collected as it 
overflowed from the settling tank, showed a chloride concentration of 324 mg/L.  This is 
consistent with what would be expected of a residence being served by an ion-exchange 
water softener.   
 

Groundwater flow into Fen 1 was generally from the direction of the house and septic 
system and the chemical composition of the groundwater nearest the house and septic tank 
were distinctly different from the groundwater found throughout the rest of the fen.  
Concentrations of chloride in this area were as much as 7.5 times greater than the 
concentrations found elsewhere in the fen (Figure 6).  As a result of the higher chloride 
concentrations, the fen vegetation nearest the house and septic system was dominated by a 
dense, fan-shaped stand of Typha angustifolia (narrow-leaf cattail) (Figure 7).   
 

Previous studies (Anderson, 1977) have shown that Typha angustifolia is capable of 
withstanding relatively high sodium chloride concentrations and, therefore, is much more 
salt-tolerant than many of the native plant species found in the fen.  As Panno et al. (1999) 
noted, Typha angustifolia is known to invade wetland areas following salt contamination and 
physical disturbance and is common only in marshes and in vegetated areas adjacent to 
highways.   
 

In the particular case of the Sterne’s Woods Fen, the invasive Typha angustifolia 
population displaced a more salt-sensitive population of Scirpus acutus Muhl. (bulrush).  
Scirpus acutus is a specialized plant, unique to the particular habitat offered by fens.  As 
Panno et al. (1999) found, the proliferation of Typha angustifolia in conjunction with the 
chloride contamination plume in the fen coincided with the absence of Scirpus acutus.  The 
chloride contamination caused a replacement of a specialized, native species with an 
invasive, generalist species. 
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FIGURE 6 

 
Chloride Concentrations in the Sterne’s Woods Fen - Fen 1 

 

 
(Source: http://www.leo.lehigh.edu/fen/profiles/sternes_woods/) 
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FIGURE 7 

 
Proliferation of Narrow-leaf Cattail in the Sterne’s Woods Fen - Fen 1 

 

 
(Source: http://www.leo.lehigh.edu/fen/profiles/sternes_woods/) 

 
Pinhook Bog, LaPorte County, Indiana - This case study is presented because it 

represents one of the earliest documentations of the specific effects of chlorides on area 
wetlands.   
 

The Pinhook Bog is located in western LaPorte County in northwest Indiana.  In the 
1980s, this site was the subject of a detailed, five-year study into the effects of road salt 
contamination on the water quality and biodiversity of the bog.  Wilcox (1986) documented 
the results of this study. 
 

Bogs are unique wetland environments that are characterized by spongy peat deposits, 
cold and acidic waters, and a floor of sphagnum moss, which supports a thick mat of floating 
plants.  Inflows and outflows of water are minimal, resulting in stagnant environments which 
are low in nutrients needed for plant growth.  These conditions lead to the presence of plant 
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and animal communities that demonstrate many special adaptations, such as carnivorous 
plants.   
 

The effects of stormwater and snowmelt runoff from road salt storage and roadway 
deicing in the Pinhook Bog were first noted as early at the late 1960s (Wilcox, 1986).  The 
most obvious effects were the death of native plant species such as the tamarack and an 
increase in the prevalence of more salt-tolerant, non-native species, such as the cattail (Typha 
spp.).   
 

Wilcox (1986) found that the levels of chlorides in the shallow groundwater beneath 
the fen and within the peat mat decreased as the distance from the sources of chloride 
contamination (road salt storage and roadway deicing) increased.  He also found, through 
water quality testing, that the chloride ions that entered Pinhook Bog accumulated in the 
surface of the peat and dissipated very slowly to the rest of the bog.  These two conditions 
lead to very localized, but very severe effects on the native plant community.  The locations 
where high chloride concentrations were found in the peat mat (as high as 1,450 mg/L) 
correlated well with the locations where impacts on native vegetation were readily observed.    
 

Summary - The effects of chloride contamination on the Pinhook Bog reported by 
Wilcox (1986) are in harmony with those on the Sterne’s Woods Fen reported by Panno et al. 
(1999).  From these results, it is clear that the effects of chloride contamination on wetlands 
can be devastating to specialized, native wetland species.  Most of these species are intolerant 
to increased levels of chlorides, which leads to their death and replacement by more salt-
tolerant and invasive wetland species, such as cattails.  If chloride levels are allowed to 
increase in the county’s wetlands and fens, it is very possible that the biodiversity that these 
unique environments provide will be diminished.  
 
    1.11 Possible Courses of Action to Reduce Salt Use 

There are two basic possible courses of action to deal with chloride contamination of 
groundwater and with the impacts of chlorides on sensitive natural areas.  One, salt can 
continue to be used as usual and the effects of the continued use and the resulting increasing 
chloride levels in surface water and groundwater can be dealt with as they arise.  Or, two, salt 
use can be reduced in a proactive approach aimed at limiting the impacts of chlorides on 
groundwater and sensitive environmental areas. 
 

Being proactive in reducing salt use (either for roadway deicing or for water 
softening) is probably the most logical course of action in dealing with the potential risks of 
chloride contamination.  Although it is unclear exactly what the future impacts of increasing 
chloride levels in surface water and groundwater will be, from the information presented in 
this report, enough is known to conclude that they will not be easily dealt with.  Therefore, a 
reduction in salt use is likely the most effective (from both an economic and technical point 
of view) method of reducing the risks of chloride contamination because restoration of 
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groundwater quality and ecosystems can be very difficult and costly, if not impossible, once 
the effects of contamination occur.   
 

There are several different approaches that may be taken to help curb the use of salt 
across McHenry County.  This section is divided into two parts; the first focuses on 
mitigation measures related to roadway deicing procedures, while the second focuses on 
mitigation measures related to private water softening practices. 
 

1.11.1 Roadway Deicing Procedures - Removal of snow and ice from McHenry 
County roadways is essential to both public safety and to the local economy.  However, as 
detailed earlier in this section, the conventional “bare pavement” approach to roadway 
deicing that most roadway maintenance agencies in the county have adopted has several 
significant drawbacks (most notably the contamination of groundwater supplies and the 
negative impacts on environmental areas).  This subsection is aimed at providing the county 
with some possible courses of action that it should consider implementing in order to reduce 
the amount of salt used for roadway deicing.   
 

1.11.1.1 Sensible Salting - A well-planned and operated roadway deicing program 
can assist in mitigating these negative effects while reducing the overall costs to maintain 
roadways during winter storm events.  To assist roadway management agencies in improving 
their operational practices, the Salt Institute has developed a “sensible salting” program.  The 
guidelines provided by the program cover a variety of topics, including planning; personnel 
training; equipment maintenance; spreader calibration; proper storage; proper maintenance 
around chemical storage areas; and environmental awareness (USEPA, 1999).   
 

As a part of this “sensible salting” program, the Salt Institute has created a 
“Snowfighter’s Handbook”, which presents the components of the “sensible salting” program 
along with guidance on how to implement these improved roadway deicing procedures.  A 
copy of the 1999 version of the Salt Institute’s “Snowfigher’s Handbook” is included in this 
report as Appendix C. 
 

The McHenry County Division of Transportation (MCDOT) has already 
implemented several of the “sensible salting” procedures described in the “Snowfighter’s 
Handbook” and in this section.  We recommend that other agencies responsible for snow and 
ice removal in the county also consider adopting a “sensible salting” program based on these 
ideas. As already demonstrated by MCDOT, adopting such a program can result in reduced 
salt usage, as well as more efficient roadway deicing and reduced costs for winter roadway 
maintenance. 
 

Some of the ideas presented in the “Snowfigher’s Handbook” are presented in more 
detail below.  Based on the results of the Roadway Deicing Survey performed as a part of 
this study, it appears that several procedures could be implemented or refined to provide area 
residents with passable roadways with reduced salt usage (and, consequently, at a lower 
cost).  
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1.11.1.2 Anti-Icing - A relatively new method of snow and ice removal in the U.S. is 
anti-icing.  Anti-icing is the practice of preventing the bonding of snow and ice to the 
pavement by application of chemicals in liquid form (e.g. brine) immediately prior to a 
winter storm event.  The procedure has been used effectively in Europe for years and 
research has shown that timely application of anti-icing chemicals can reduce the overall cost 
of snow and ice removal by as much as 90 percent (Salt Institute, 1999).   
 

The most common material used in anti-icing is NaCl, but other chemicals that may 
be used include CaCl2, magnesium chloride (MgCl2), potassium acetate (KCHOOH3), and 
calcium magnesium acetate (CMA).  To form the anti-icing liquid, the deicing chemical of 
choice is combined with water to form an anti-icing brine, which can then be applied by 
spraying it on the roadway surface.   
 

As summarized by the Salt Institute (1999), anti-icing offers many benefits to 
roadway maintenance agencies: 
 

 Brine readily sticks to roadway surfaces.  Unlike dry salt, it cannot be blown 
off the road, which results in a more efficient use of the roadway deicing 
chemical. 

 
 Roadway maintenance crews can begin work in advance of a winter storm.  

Because anti-icing prevents ice and snow from bonding to the roadway 
surface, crews should have less work to do as the winter storm progresses. 

 
 Increased efficiency and the need for lower amounts of deicing chemicals as 

storms progress results in a reduced cost to roadway maintenance agencies.  It 
also helps to minimize the amount of chlorides that can make their way into 
groundwater or the environment. 

 
Because anti-icing requires application of brine prior to winter storm events, accurate 

weather and road surface information are critical to the use of this procedure.  Road surface 
temperatures, road surface conditions and forecasted precipitation (both type and amount) 
affect the extent and the use of anti-icing procedures. 
 

MCDOT has implemented anti-icing procedures for the past two winters, which has 
resulted in significant reduction in NaC1 and CaC12 usage.  This not only lessens 
environmental impacts along county roads, but also saves considerable expense in the 
purchase of these two chemicals.  MCDOT’s anti-icing chemical is a mixture of brine, CaC12 
and an agricultural by-product (sugar beet derivative).  According to MCDOT, the addition 
of sugar beet extract seems to help the anti-icing solution adhere to the roadways better than 
a brine solution alone would, which further lessens the amount of salt that must be applied to 
the roads during winter storms for deicing. 
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1.11.1.3 Deicing - Once a winter storm hits, roadway maintenance crews must begin 
deicing operations to break the bond between snow and ice and the roadway surface and 
restore safe driving conditions.  As mentioned in Section 1, subsection 1.5.3, deicing 
chemicals can be applied in solid, pre-wetted solid or liquid form.   
 

One of the most promising methods to make roadway deicing more effective is to use 
pre-wetted road salt on a more frequent basis.  Because salt provides ice-melting benefits 
only by altering the physical properties of water, it requires some amount of moisture on the 
pavement in order to provide ice-melting effects.  If the pavement is already covered with 
snow and ice or temperatures will fall to the point where refreezing will occur (e.g. 
conditions where excess moisture to form brine is not available), then pre-wetted salt will 
provide the best de-icing results.  The addition of moisture to the salt prior to roadway 
application will hasten the ice-melting process by supplying the salt with the moisture it 
needs to form a brine solution (Salt Institute, 1999). 
 

The State of Iowa has used liquid calcium chloride to pre-wet their sodium chloride 
applications since the late 1960s.  Pre-wetted salt sticks to pavement much better than dry 
salt does and is effective at lower temperatures than NaCl alone.  The State of Iowa has 
found that pre-wetted salt works faster, more efficiently, and at lower temperatures than dry 
salt does (TranSafety, 1997).   
 

MCDOT uses the same chemical solution for wetting road salt as is used for anti-
icing (combination brine, CaCl2, and sugar beet derivative).  This practice, along with anti-
icing, has significantly reduced the agency’s salt usage throughout the winter.  Based on the 
results of the Roadway Deicing Survey, it appears that several other roadway maintenance 
agencies in McHenry County, including Algonquin Township, Dorr Township and 
Greenwood Township, currently use pre-wetted salt to assist in their roadway deicing 
procedures.  Most of these agencies believe that this procedure has improved their roadway 
deicing practices and reduced salt usage. 
 

1.11.1.4 Alternative Deicing Chemicals - There are several alternative deicing 
chemicals that are more environmentally friendly than sodium chloride and have the potential 
to contribute lower chloride loadings to groundwater and the environment.  These alternative 
deicers have been mentioned briefly several times earlier in this section, but are discussed in 
detail here.   
 

Calcium Chloride (CaCl2) - Probably the most commonly used alternative deicing 
chemical is calcium chloride (CaCl2).  As discussed earlier, CaCl2 remains an effective ice-
melting chemical even in very cold conditions, even down to temperatures as cold as -60º F 
(Salt Institute, 1999).  This is because it produces an exothermic reaction (which releases 
heat) when it is mixed with water.  Some studies (MDOT, 1993) have claimed that CaCl2 has 
been shown to deice roadways twice as fast as NaCl.  However, CaCl2 is rarely used as a 
deicing agent in Illinois (and the rest of the U.S.) because of its higher cost (Panno et al., 
2002).  CaCl2 is about five times more expensive than NaCl as a deicing chemical; it costs 
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around $200 per ton (NaCl typically costs between $30 and $40 per ton).  However, MCDOT 
has observed that its use of CaCl2 as an anti-icing and pre-wetting agent has allowed a 
significant enough reduction in NaCl usage that the agency’s overall budget for winter 
roadway maintenance was not impacted.   
 

The use of CaCl2 does not offer many environmental benefits over the use of NaCl, as 
it also contains chloride and will contribute chloride loads to groundwater and the 
environment.  In fact, the chloride content, at around 64 percent (by weight) is slightly higher 
in CaCl2 than it is in NaCl (Cl- content in NaCl is about 60 percent by weight).  For this 
reason, it does not represent an alternative deicing chemical that would help reduce the risk 
of chloride contamination of McHenry County groundwater and sensitive environmental 
areas.  (For the same reason, other deicing salts, such as magnesium chloride (MgCl2) and 
potassium chloride (KCl), do not represent alternative deicing chemicals that would help 
reduce the threat of chloride contamination in McHenry County.)  Its greatest potential use in 
McHenry County is in liquid form as a pre-wetting agent for NaCl or as an anti-icing agent 
when temperatures fall below the range within which NaCl is effective.  
 

Calcium Magnesium Acetate - Another commonly used alternative deicing 
chemical is calcium magnesium acetate (CMA).  CMA is a solid that is formed from a 
combination of dolomitic limestone and magnesium and has a deicing range very similar to 
that of NaCl (it is effective down to temperatures of around 20º F ).  Laboratory 
investigations have shown that it is harmless to plants and animals and non-corrosive to 
metals, concrete, and other highway materials.   
 

CMA was originally identified as a possible replacement deicing chemical for road 
salt in the 1970s by the Federal Highway Administration (FHWA).  Soon after its discovery, 
FHWA began an investigation to test the effectiveness of CMA as a deicing agent through 
actual field trials.  Initial field tests during the winters of 1983-1984 and 1984-1985 in 
Michigan and Washington showed generally promising results.  Based on these studies, 
CMA producers refined their products and developed a second-generation CMA product. 
 

This second generation CMA product was used as a deicing chemical, either regularly 
or selectively, in several states and provinces, including Alberta, California, Colorado, 
Massachusetts, Michigan, Nebraska, Ontario, West Virginia, and Wisconsin in the late 1980s 
and early 1990s.  The TRB (1991) surveyed these users to determine the overall performance 
of CMA as a deicing chemical.  The results of the survey showed that, in general, CMA is an 
acceptable deicing chemical but is not quite as effective or consistent as conventional road 
salt (TRB, 1991).  Generally, CMA is slower acting than salt (typically taking 15-30 minutes 
longer to begin melting) and requires greater applications (by weight) to achieve the same 
results as NaCl.  However, CMA’s deicing capability lasts longer than does NaCl’s because 
residual CMA can remain on roadways up to two weeks after initial application and 
subsequent applications tend to be less (MDOT, 1993). 
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The literature shows that CMA is currently believed to be relatively harmless to 
plants and animals.  It is a biodegradable compound and is not believed to pose a risk of 
contamination to surface water or groundwater (MDOT, 1993).  For these reasons, CMA 
represents an alternative deicing chemical that would help reduce the risk of chloride 
contamination of McHenry County groundwater and sensitive environmental areas.   
 

A drawback to CMA usage is its high cost.  CMA costs between $600 and $700 per 
ton, while NaCl costs between $30 and $40 per ton.  Given that CMA is no more effective or 
even slightly less effective than NaCl as a roadway deicing chemical and that it is about 20 
times more expensive, it is no surprise that it has not become a widely used deicing chemical. 
 

Agricultural By-products - Biodegradable, non-toxic roadway deicing products can 
be made from a variety of agricultural by-products. These patented products are derived from 
the sugar content of agricultural products that are fermented for ethanol or alcohol 
production.  The usefulness of agricultural byproducts was first discovered in Hungary when 
a factory worker noticed that the pond that was used to treat agricultural byproducts from the 
factory’s processing would never freeze even in the coldest winters. 
 

Agricultural byproduct deicing chemicals are typically concentrated liquid substances 
that are made from the residue of fermented and distilled agricultural byproducts.  It consists 
of various base stocks of raw material, such as cane or beet sugar syrup, corn and barley.  
MCDOT, Dorr Township, Grafton Township, and several other roadway maintenance 
agencies in McHenry County have used agricultural byproducts with varying success.  These 
agencies have made use of the products by mixing them with conventional road salt (NaCl) 
and they have not noticed any reduction in the effectiveness of the road salt application.  
MCDOT has also noticed that using sugar beet extract in anti-icing applications has helped 
the anti-icing chemical last longer on the roadways. 
 

CG-90 Surface Saver - CG-90 Surface Saver is a patented corrosion-inhibiting 
palletized road salt product produced by Cargill Salt.  This salt product contains a minimum 
of 75 percent NaCl, with around 22-24 percent magnesium chloride (MgCl) and 1 percent 
corrosion inhibitors (Cargill Salt, 2000). These corrosion inhibitors are often zinc, 
phosphorus, or sulfate (or some combination of the three), which form a protective film on 
exposed metal surfaces and prevent the oxygen necessary for oxidation (e.g. rusting) to occur 
from reaching the metal (MDOT, 1993). 
 

CG-90 Surface Saver is applied to roadways in the same manner that dry NaCl is 
applied.  Studies by Cargill Salt have shown that it is effective down to temperatures of 
around 1º F and lab tests have indicated that it deices about 1.5 times faster than regular NaCl 
(MDOT, 1993).    
 

The use of a product such as CG-90 Surface Saver does not offer many environmental 
benefits over the use of regular NaCl, as it is consists mainly of chloride salt and will 
contribute chloride loads to groundwater and the environment.  For this reason, they do not 
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represent an alternative deicing chemical that would help reduce the risk of chloride 
contamination of McHenry County groundwater and sensitive environmental areas.  The 
greatest benefit of using a product such as the CG-90 Surface Saver is the protection against 
corrosion that it offers.   
 

Potassium Acetate - Like CMA, potassium acetate (KA) is another chloride-free 
alternative deicing chemical.  It has not been widely studied, but is considered one of the 
most environmentally friendly deicing chemicals because it is non-persistent and is 
biodegradable.  It is commonly used in liquid form at airports for runway deicing.  KA 
typically costs between $700 and $800 per ton. 
 

Urea - Urea is an organic compound (CO(NH2)2) that can be used as a roadway 
deicing chemical, usually in the form of white pellets.  It is not widely used as such in any 
state except Washington, but it is commonly used on airport runways because it is much less 
corrosive than road salt to aluminum airplane bodies (MDOT, 1993).  Urea costs about five 
times as much as NaCl.     
 

Summary - Although several of the deicing chemicals described above offer 
chloride-free deicing alternatives, the main drawback associated with all of them is the 
significantly higher costs of each of them.  As detailed, the cost of the alternative deicing 
chemicals ranges between about $200 and $700 per ton, while regular NaCl is around $30 to 
$40 per ton.  It is simply difficult for highway maintenance agencies with already limited 
budgets to consider increasing their expenditures for roadway deicing by the significant 
amounts that the use of alternative deicing chemicals or deicing procedures would require.   
 

However, as in MCDOT’s case, use of a more expensive non-chloride based chemical 
actually allowed a significant reduction in salt consumption.  The result is that the agency’s 
overall budget is not impacted by the use of the alternative chemical.  So a case-by-case cost-
benefit analysis would be useful to help individual communities determine whether 
alternative deicing chemicals will fit within budget limitations.  Furthermore, making the 
switch to more environmentally-friendly roadway deicing procedures and practices now may 
result in lower long-term costs.  Again, this is due to the fact that restoration of groundwater 
quality and ecosystems can be very difficult and costly, if not impossible, once the effects of 
contamination occur.   
 

1.11.1.5 Pavement Additives - Another potential way to reduce the amount of salt 
used for roadway deicing is to provide pavement surfaces that contain additives that assist in 
roadway deicing.  One example of such a product is the patented bituminous concrete 
pavement known as Verglimit.  The pavement contains calcium chloride pellets enclosed in 
capsules of linseed oil and caustic soda (MDOT, 1993).   
 

As the Verglimit pavement surface wears under traffic loads, the capsules are 
exposed to the air, absorb moisture, and dissolve.  This creates minute pores in the pavement.  
When the pores fill with moisture from a winter storm event, the spillover dampens the 
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surrounding pavement with a brine solution (of CaCl2 and water), which creates a surface on 
which it is very difficult for ice and snow to adhere (MDOT, 1993).  The pavement surface 
effectively creates its own anti-icing process by covering itself with a CaCl2 brine solution.  
As humidity decreases after a winter storm event, the moisture on the pavement surface and 
within the pores evaporates, leaving the CaCl2 within the pore until the next storm event (at 
which time the whole process starts again) (MDOT, 1993).  
 

Pavement surfaces such as Verglimit are intended primarily for use in areas that are 
especially prone to icing events, such as bridge decks, steep grades and sharp curves.  They 
also show promise for use on roadways located immediately adjacent to sensitive 
environmental areas, because the calcium chloride contained in the pavement does not run 
off of the roadway in significant concentrations.  Additionally, much less deicing salt must be 
applied to these surfaces than typical pavement surfaces. 
 

Verglimit has been in use within the U.S. since 1976 in states such as California, 
Maine, Massachusetts, and Ohio.  These states have reported that the pavement surfaces lasts 
almost as long as conventional asphalt and wears about the same amount (MDOT, 1993). 
 

The main drawback associated with pavement additives and surfaces such as 
Verglimit is high cost; Verglimit typically costs about 30 times more than conventional 
bituminous pavement (MDOT, 1993).  However, these capital costs may be offset over time 
by the reduced need for road salt application and highway infrastructure corrosion.  Its 
greatest potential use in McHenry County is in specialized locations such as bridges, sharp 
curves and sensitive environmental areas. 
 

1.11.1.6 White Pavement Policy - Another option to reduce the amount of salt used 
for roadway deicing is to move away from the “bare pavement” policy that most, if not all, of 
the roadway maintenance agencies in the county have adopted.  Although the “bare 
pavement” policy generally keeps roadways clear of snow and ice, the practices requires a 
great amount of salt usage, as detailed earlier in this section.  It may be necessary for 
roadway maintenance agencies to shift to policies that allow some snow and ice to 
accumulate on roadways – and follow “white pavement” policies – to reduce salt usage 
significantly enough to reduce chloride contamination threats to groundwater and the 
environment.  
 

As many roadway commissioners in the area can attest to, snow and ice accumulation 
on northeastern Illinois roadways is currently viewed as unacceptable by area residents.  
Therefore, in order for a “white pavement” policy to be implemented, county residents would 
have to change the way that they think about roadway deicing and the way that they drive 
during winter storm events. 
 

Public education efforts to help residents understand the risks of roadway deicing 
practices and the prevailing “bare pavement” policies might help to shift public opinion 
toward a more environmentally-friendly “white pavement” policy. 
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1.11.1.7 Salt Storage - As mentioned earlier in this section, most of the remaining 
uncovered salt storage piles in McHenry County are smaller, private supplies.  All salt 
storage piles, both large and small need to be completely covered and protected from the 
weather.  This is a simple step that can greatly reduce the threat of chloride contamination 
from surface water runoff coming from uncovered piles. 
 

Additionally, salt handling operations should be performed on impervious surfaces 
that can be cleaned and at locations that are remote from groundwater supply wells and 
sensitive environmental areas. 
 

1.11.2 Water Softening Practices - Although private sewage disposal systems are 
regulated by the county’s public health regulations, these regulations do not fully address the 
environmental and ecological effects related to chloride contamination.  The criteria used by 
the county to determine the suitability of a site for a septic system are focused on the ability 
of the soils located beneath the site to absorb the wastewater expected and to control the 
quantity of nutrients and bacteria that will reach the groundwater.  Even when a septic system 
is operating flawlessly, it will provide limited, if any, removal of chlorides.  As detailed in 
this section, discharges from these systems (from systems that serve residences with private 
ion-exchange water softeners) introduce significant quantities of chlorides to the subsurface.  
This subsection is aimed at providing the county with some possible courses of action that it 
should consider implementing in order to reduce the amount of salt used for water softening. 
 

1.11.2.1 Alternative Water Softening Technologies - There are a couple of 
alternative water softening technologies currently on the market that can accomplish removal 
of total dissolved solids (TDS) and hardness.  This subsection provides a brief summary of 
these alternative technologies and their applicability in reducing the risks of chloride 
contamination within the county.   
 

Electrodialysis – Electrodialysis technology makes use of electric potential to 
remove dissolved solids contained in a raw water source.  This technology is similar in 
concept to ion-exchange softening, however, instead of making use of an ion-exchange resin 
to remove hardness, electrodialysis makes use of charged electrodes and membranes or other 
means to capture ions. 
 

Electrodialysis systems have two electrodes by which raw water passes.  Each 
electrode is charged with a different polarity (one negative and one positive), by a direct 
voltage.  When the raw water is passed through the unit, positively and negatively charged 
ions contained in the water are attracted to the electrode with the opposite charge.  Ions that 
can be removed include those cations that cause water hardness, calcium and magnesium.  
When the electrodes or membranes become loaded with ions from the raw water, the system 
undergoes a backwash process in which the DC current is turned off and the ions that have 
been collected are released to a backwash stream.  The backwash water is discharged to the 
residence’s wastewater disposal system. 
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Membrane Filtration - Membrane filtration processes, such as nanofiltration or 
reverse osmosis, also have the ability to remove dissolved solids, such as calcium and 
magnesium.  These processes, however, have the disadvantage of high cost and the fact that 
the product water is devoid of most ions and is, thereby, very corrosive to the household 
plumbing system. 
 

Other Water Treatment Technologies - There are many other private water 
treatment technologies on the market that are available from a number of manufacturers.  
These include filtration and adsorption processes, which do not provide for removal of 
dissolved solids, such as calcium and magnesium.  For this reason, these other water 
treatment technologies do not represent an alternative to ion-exchange water softening. 
 

1.11.2.2 Ion-Exchange Softening - Another possible way to reduce the amount of 
salt used for water softening purposes in McHenry County is to re-configure existing systems 
so that they use less salt by blending softened water with untreated water instead of relying 
on complete softening. 
 

Additionally, these systems can be managed more efficiently by homeowners to 
reduce the amount of salt that they require.  When un-softened water can be used around the 
home, the homeowner can use untreated water (instead of softened water) by using the 
bypass switch on the water softener.  This action will allow the raw water to bypass the 
softening system, which will reduce the overall annual salt usage because not as much water 
will pass through the ion-exchange resin. 
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2.  AGRICULTURAL CONTAMINATION 

    2.1 Introduction 

Agriculture has always been a significant part of the U.S. economy and is an 
important part of the national cultural heritage.  This is especially true in the “corn belt,” 
which is centered in Illinois and Iowa.   
 

Although McHenry County continues to develop and urbanize at a rapid rate, as a 
part of the “corn belt”, it is still home to a significant amount of agricultural land use.  As 
detailed in Report 2, agriculture is still the most common land use the county.  It is an 
important contributor to the local economy and is a valuable local resource.  
 

Agricultural chemicals have allowed farmers to be more efficient by allowing them to 
increase production at lower costs.  However, the growing dependence upon these chemicals 
has caused agriculture, and its related activities, to be labeled as a significant threat to both 
surface water quality and groundwater quality (OTA, 1990).   
 

The major potential threats to surface water and groundwater quality from 
agricultural activities come from the application of fertilizers and pesticides used to increase 
crop production.  Additionally, even in areas that have urbanized, the potential for problems 
remain.  Home owners can also over apply nutrients and pesticides to their lawns. 
 

Because the county is solely dependent upon groundwater as a potable water supply, 
the possible contamination of McHenry County’s groundwater aquifers has become a 
significant concern to local residents and government officials.  The purpose of this section 
of the report is to address the county’s concern over the potential for groundwater 
contamination related to the use of agricultural chemicals; specifically nitrates and pesticides.  
 

This section of the report will investigate current levels of nitrate and pesticides in 
water supply wells in McHenry County; common sources and pathways of nitrate and 
pesticide contamination; the extent of pesticide and fertilizer use in the county; the effects of 
nitrate and pesticide contamination on drinking water supplies and environmental areas; and 
will provide a discussion of possible solutions to help avoid the movement of nitrates and 
pesticides into the groundwater.   
 
    2.2 Susceptibility of McHenry County Groundwater to Contamination 

As detailed in the previous section, the susceptibility of groundwater aquifers in any 
given location is mainly a function of the depth of the formation and permeability of the 
substrate within which the aquifer is located.  Groundwater moves rapidly through highly 
permeable materials (e.g. sand, gravel) and relatively slowly through less permeable 
materials (e.g. clay, silt).  Therefore, those aquifers that are located below permeable 
substrates are most susceptible to contamination from surface water and surface water runoff. 
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McHenry County depends heavily upon wells finished in shallow aquifers.  These 
aquifers can be vulnerable to contamination because they are located near the land surface 
and may be covered with soils that are highly permeable, and may have no upper confining 
layer. 
 
    2.3 Factors Affecting the Transport of Agricultural Chemicals to Groundwater 

Although the permeability of the soils plays a significant role in groundwater 
contamination caused by agricultural chemical use, it is not the only factor.  When 
agricultural chemicals are applied to cropped fields or lawns, a number of natural site 
characteristics besides the permeability of the materials beneath the application area affect 
what chemicals and how much of each will reach the groundwater.  Unlike chlorides most 
agricultural chemicals are not conservative compounds.  Instead, most readily react, either 
physically or chemically, with the soils and/or microbes, vegetation roots, and minerals 
located within the soils.   
 

This section discusses the mobility of agricultural chemicals and the factors that 
affect their transport to groundwater supplies.   
 

2.3.1 Topography - The topography of the land upon which the agricultural 
chemicals are applied can effect the movement and fate of the applied chemicals.  Generally, 
sloping lands are more susceptible to surface runoff, which can lead to contamination of 
nearby surface waters.  This is because chemicals that are applied to sloping lands have a 
tendency to be carried off in surface water runoff from the fields rather than infiltrated into 
the ground.  Therefore, the effects of agricultural chemicals in the areas of sloping fields 
have the potential to be seen in both nearby surface waters, such as rivers and streams, and in 
groundwater supplies.  On the other hand, flatter agricultural fields are more susceptible to 
ponding and infiltration, which tends to lead to the movement of chemicals into the 
groundwater rather than surface water.  
 

2.3.2 Vegetation - The presence and type of vegetation grown on the agricultural 
field on to which chemicals are applied also plays a significant role in the transport of the 
applied agricultural chemicals.  The type of crop or vegetation strongly affects the movement 
of water and water-borne solutes (such as pesticides and nitrates) through the soil column.  
Crops with deep roots and a high water demand, such as alfalfa and sunflowers, are much 
more likely to restrict the downward movement of agricultural chemicals than are shallow 
root crops, such as corn and grass.  Once agricultural chemicals contained in surface water 
that has infiltrated into the ground pass through the root zone, there is little to stop them from 
entering groundwater besides the geology of the substrate itself.     
 

In addition to the transport effects related to the depth of the root zone, the density of 
the crop on the field also plays a role in the ability of chemicals to run off of the site in 
surface water runoff.  The closer that individual plants can be grown together, the lower the 
chance that chemicals will be allowed to run off site.  Thus, the greater the amount of surface 
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area that a crop offers, both in terms of above- and below-ground surface area, the more 
likely it is that applied chemicals will be taken up by plants. 
 

Even when agricultural fields are left fallow, vegetation can have effects on the 
mobility and fate of agricultural chemicals.  Fields that are left with rough soil surfaces after 
harvesting by leaving crop stubble in place tend to reduce surface water runoff and, therefore, 
keep agricultural chemicals on-site, rather than allowing them to run into nearby surface 
waters. 
 

2.3.3 Soil Biological Characteristics - The biological characteristics of the soils, 
specifically the presence of microbes, also has a significant effect on the transport of 
agricultural chemicals to the groundwater supply.  Applied agricultural chemicals break 
down most readily in soils with significant microbial populations.  The soils that are most 
reactive with agricultural chemicals are those that possess thriving populations of bacteria, 
fungi and invertebrates (OTA, 1990).   
 

In spite of the fact that most soil organisms are microscopic, the organisms are the 
primary vehicle for the conversion of organic compounds in agricultural fields.  Potential 
groundwater pollutants can be degraded (and sometimes created) by these microorganisms.  
They are responsible for converting a number of potentially harmful synthetic organic 
agricultural chemicals, including fertilizers and pesticides, into inorganic materials.  This 
decomposition process often leads to detoxification of toxic chemicals and the synthesis of 
nontoxic products, but it can lead to the formation of other short- or long-lived toxic 
chemicals (Alexander, 1981). 
 

2.3.4 Agricultural Chemical Characteristics - The characteristics of the agricultural 
chemicals themselves may be as important as any of the other characteristics playing a role in 
the transport of these chemicals to groundwater.  Agricultural chemicals vary widely in 
chemical structure, behavior and stability.  Therefore, the extent to which they are 
decomposed or transformed through physical, chemical, and biological processes depends 
greatly upon the specific chemicals that are used. 
 

Determining the probable fate of a given agricultural chemical is a complex process 
(known as partitioning) based on a number of key chemical characteristics.  The three most 
important characteristics that help to predict a chemical’s fate in the environment are: 
 

 Solubility - The solubility (the ability of a chemical to dissolve in water) of an 
agricultural chemical has a significant effect on its mobility and fate.  
Chemicals that are highly soluble are more likely to be carried off of 
agricultural fields in runoff and into surface water or into groundwater.  

 
 Sorptivity - When an agricultural chemical dissolves into water, some of that 

chemical will adhere to soil particles through the process of adsorption.  When 
a chemical has a high sorptivity, more of it will adhere to the soil (which leads 
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to an increased opportunity for degradation), and less of it will make its way 
into groundwater or surface water.   

 
One of the most useful ways to measure the adsorption of agricultural 
chemicals is with a measurement known as the partition coefficient (OTA, 
1990).  The partition coefficient is defined as the ratio of the amount of the 
chemical that will adsorb to soil particles to the amount of the chemical that 
will stay dissolved in water.  Thus, the solubility of a chemical is inversely 
related to its sorptivity; as a chemical’s sorptivity increases, it’s solubility 
decreases. 

 
The larger the partition coefficient value for a particular chemical, the more of 
that chemical will adsorb to the soil.  Therefore, agricultural chemicals with 
high partition coefficients are less likely to make their way into surface water 
or groundwater; those with low partition coefficients are more likely to do so.  

 
The partition coefficients of a variety of commonly used agricultural 
chemicals are provided in Table 11. 

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 11 
 

Sorptivity of Commonly Used Agricultural Chemicals 
 

Agricultural Chemical Sorptivity 
Common Name Trade Name Partition Coefficient 
Dalapon Basfopon, Dowpon 1 
Dicamba Banvel 2 
Chloramben Amiben 15 
Picloram Tordon 16 
Carbofuran Furadan, Curterr 22 
Oxamyl Vydate 25 
Aldicarb Temik 30 
Bromacil Hyvar, Bromax 32 
Terbacil  Sinbar 55 
Fomesafen Reflex 60 
2,4,5-T Dacamine 4T, Trioxone 80 
Atrazine AAtrex 100 
Chlorimuron-ethyl Classic 110 
Simazine Princep 130 
Prometon Pramitol 150 
Propazine Milogard, Primatol-P 154 
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Agricultural Chemical Sorptivity 
Common Name Trade Name Partition Coefficient 
Alachor Alanex 170 
Cyanazine Bladex 190 
Captan Orthocide, Captanex 200 
Propham Ban-Hoe 200 
Diphenamid Enide, Rideon 210 
Carbaryl Sevin 300 
Ametryne Evik 300 
Prometryn Caparol, Primatol Q 400 
Dichlobail Casoron 400 
Linuron Lorox, Aflon 400 
Diuron Basudin, Spectracide 480 
Chlorbromuron Maloran 500 
Isofenphos Oftanol 600 
Fonofos Dyfonate 870 
Phorate Thimet 1,000 
Lindane Isotox 1,100 
Isoxaben Gallery, Knock Out 1,400 
Chloroneb Terraneb 1,650 
Malathion Cythion 1,800 
Neburon Kloben 2,500 
Chloroxuron Tenoran, Nortex 3,000 
Ethafluralin Solanin 4,000 
Methyl Parathion Penncap-M, Metacide 5,100 
Esfenvalerate Asana 5,300 
Fenvalerate Extrin, Sumitox 5,300 
Chlorpyrifos Lorsban, Dursban 6,070 
Trifluralin Treflan 8,000 
Cacodylic Acid Bolate, Bolls-Eye 10,000 
Ethion Ethion 10,000 
Glyphosate Roundup 24,000 
Mirex Mirex, Dechlorane 100,000 
Fluvalinate Mavrik, Spur 1,000,000 

(Source: Hornsby, 1999) 
 

 Persistence - The persistence of a pesticide also plays a large role in the fate 
of agricultural chemicals.  Persistence is the ability of a pesticide to resist 
degradation or breakdown.  Therefore, a persistent agricultural chemical tends 
to degrade very slowly.  The more persistent a chemical, the more likely it 
will remain unchanged over time.  This phenomenon leads to a buildup of the 
chemical in the soil and in the groundwater or nearby surface waters.   
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A chemical’s persistence is usually measured according to the half-life of the 
chemical.  A half-life is the amount of time that it takes for half of the original 
amount of the chemical to be either deactivated or completely degraded.  
Deactivation of a chemical occurs when the original form of a chemical is 
broken-down into other products. This can occur through physical, chemical, 
and biological processes, such as exposure to sunlight or exposure to soil 
microbes.  Sometimes, the deactivation of a chemical results in intermediate 
products that can also be harmful to the environment. Complete degradation 
of a chemical occurs when, through physical, chemical, and biological 
processes, the original form of the chemical and all of its intermediate 
products are broken-down into carbon, oxygen, and water. 

 
As one might guess, the half-life of a chemical based on complete degradation 
is typically much longer than the half-life of a chemical based on deactivation 
because chemicals may break down into intermediate substances, which then 
must themselves be degraded. 

 
The persistence of a variety of commonly used agricultural chemicals are 
provided in Table 12. 

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 12 
 

Persistence of Commonly Used Agricultural Chemicals 
 

Agricultural Chemical Persistence 
Common Name Trade Name Half-Life (Days) 
Malathion Cythion 1 
Captan Orthocide, Captanex 3 
Oxamyl Vydate 4 
Methyl Parathion Penncap-M, Metacide 5 
Propham Ban-Hoe 10 
Dicamba Banvel 14 
Cyanazine Bladex 14 
Chloramben Amiben 15 
Alachor Alanex 15 
Carbaryl Sevin 10 
Dalapon Basfopon, Dowpon 30 
Aldicarb Temik 30 
2,4,5-T Dacamine 4T, Trioxone 30 
Diphenamid Enide, Rideon 30 
Chlorpyrifos Lorsban, Dursban 30 
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Agricultural Chemical Persistence 
Common Name Trade Name Half-Life (Days) 
Esfenvalerate Asana 35 
Fenvalerate Extrin, Sumitox 35 
Chlorimuron-ethyl Classic 40 
Chlorbromuron Maloran 40 
Fonofos Dyfonate 40 
Glyphosate Roundup 47 
Carbofuran Furadan, Curterr 50 
Cacodylic Acid Bolate, Bolls-Eye 50 
Bromacil Hyvar, Bromax 60 
Atrazine AAtrex 60 
Simazine Princep 60 
Ametryne Evik 60 
Prometryn Caparol, Primatol Q 60 
Dichlobail Casoron 60 
Linuron Lorox, Aflon 60 
Phorate Thimet 60 
Chloroxuron Tenoran, Nortex 60 
Ethafluralin Solanin 60 
Trifluralin Treflan 60 
Picloram Tordon 90 
Diuron Basudin, Spectracide 90 
Fomesafen Reflex 100 
Isoxaben Gallery, Knock Out 100 
Terbacil  Sinbar 120 
Neburon Kloben 120 
Chloroneb Terraneb 130 
Propazine Milogard, Primatol-P 135 
Isofenphos Oftanol 150 
Ethion Ethion 150 
Lindane Isotox 400 
Prometon Pramitol 500 
Mirex Mirex, Dechlorane 3,000 

(Source: Hornsby, 1999) 
 

In estimating the potential of an agricultural chemical to contaminate groundwater or 
surface water, it is essential to consider both a chemical’s sorptivity and persistence.  
Generally, those chemicals that are soluble and persistent and not particularly sorptive are 
those that have the highest probability of contaminating groundwater or surface water (OTA, 
1990).  Nitrates and many of the pesticides listed in Tables 12 and 13 have these 
characteristics.  That is why these two classes of agricultural chemicals are believed to pose 
the biggest threat to groundwater and surface water quality.  It should be noted that one of the 
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pesticides used most extensively in the U.S., Atrazine, is both persistent and soluble, which 
makes it a significant threat to both surface water and groundwater quality.  
 

Chemicals with high persistence and a strong sorptivity (high PC) are likely to remain 
near the soil surface, increasing the chances of being carried to a stream or lake via surface 
runoff.  In contrast, agricultural chemicals with high persistence and a weak sorptivty (low 
PC) may be readily leached through the soil and are more likely to contaminate groundwater.  
For nonpersistent chemicals, the possibility of surface water or groundwater contamination 
depends primarily on whether heavy rains or irrigation occur soon after pesticide application.  
Without water to move them downward, pesticides with short half-lives are more likely to 
remain within the biologically active, upper portion of the soil column and may be quickly 
degraded.  In terms of water quality, pesticides with intermediate sorptivity and low 
persistence may be considered generally nonthreatening, because they are not readily 
transported to groundwater or surface water and are degraded fairly rapidly.  
 

To summarize these ideas, Table 13 provides the potential impact of agricultural 
chemicals based on their sorptivity and persistence.   
 

Generally, agricultural chemicals with partition coefficients of less than 100 are 
considered to have low sorptivity, those with partition coefficients of between 100 and 1,000 
are considered to have moderate sorptivity, and those with partitions coefficients of greater 
than 1,000 are considered to have high sorptivity (Bicki, 1989).  Additionally, chemicals with 
half-lives of less than 30 days are considered to be nonpersistent, those with half-lives of 
between 30 and 100 days are considered to be moderately persistent, and those with half-
lives of greater than 100 days are considered persistent (Hornsby, 2003).   

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 13 
 

Characteristics of Agricultural Chemicals and  
their Potential Impacts on the Environment 

 
  Potential Impact on 

Sorptivity Persistence Groundwater Surface water 
Low to moderate Nonpersistent Low Moderate 
Moderate to high Nonpersistent Low Moderate 
Low to moderate Moderately persistent Moderate Moderate 
Moderate to high Moderately persistent High Moderate 
Low to moderate Persistent High Moderate 
Moderate to high Persistent Moderate High 

(Source: Hornsby, 1999) 
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    2.4 Agricultural Contaminants in McHenry County Groundwater 

As explained in the previous section, contamination of groundwater simply refers to 
the measurable presence of a manmade chemical in the groundwater supply.  Applying the 
word “contamination” to a groundwater supply (or an environmental area) does not 
necessarily imply a threat to human health or to the environment; it simply means that the 
groundwater supply is being influenced by human activity.  In this case, it means that applied 
agricultural chemicals are altering the quality of the groundwater supply. 
 

2.4.1 Agricultural Contaminants in Groundwater - The literature indicates that 
studies began to investigate the contamination of groundwater caused by agricultural 
chemicals in the mid-to-late 1970s (OTA, 1990).  By 1984, 24,000 of 124,000 wells sampled 
across the U.S. were found to contain nitrate concentrations of greater than 3 mg/L.  (3 mg/L 
is considered to be the typical concentration of nitrate found in natural, uncontaminated 
groundwater supplies).  In that same year, the USEPA was able to document the presence of 
12 different types of pesticides in groundwater samples from wells in 18 different states.  In 
1986, this count was updated to 17 different pesticides in 23 different states and in 1988, it 
was updated to 46 different pesticides in 26 different states (OTA, 1990).   
 

It is clear that both the number of wells across the U.S. contaminated by nitrates and 
pesticides and the level of that contamination have increased over time.  As more and more 
chemicals have been used to increase agricultural production, more and more chemicals have 
shown up in the nation’s groundwater supplies.  Since McHenry County is entirely dependent 
upon groundwater for its drinking water supply, of primary concern to McHenry County 
residents are the current levels of nitrates and pesticides in McHenry County groundwater.  
 

2.4.2 Agricultural Contaminant Levels in McHenry County Groundwater - To 
establish what the current levels of nitrates and pesticides in McHenry County groundwater 
are,  records were collected from the Illinois State Water Survey’s (ISWS) Groundwater 
Quality Database and from the McHenry County Health Department (MCHD). 
 

The ISWS database shows no detections of agricultural chemicals from pesticides in 
McHenry County groundwater since testing for these chemicals began.  This does not 
necessarily mean that pesticides are completely absent from the McHenry County 
groundwater; it just means that pesticide levels are below detection limits at this time.   
 

Data from the ISWS and MCHD databases did, however, demonstrate the presence of 
nitrates in McHenry County groundwater.  The data show that detected nitrate levels 
increased significantly during the 1970s, but have decreased since that time (Appendix D).  
There have been no detections of nitrate above the MCL of 10 mg/L in public water supply 
wells since 1995.  There have been some detections of nitrates in private wells.  This 
indicates that agricultural practices have improved since fertilizer use became widespread, 
thereby preventing excessive fertilizer leaching from the soil to the groundwater.  However, 
since nitrates are still being detected in the county’s groundwater supply, albeit in relatively 
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small amounts, there is a possibility that some wells may be affected either by agricultural 
chemicals or septic tank effluent. 
 
    2.5 Sources of Agricultural Contaminants 

As explained in the introduction to this section, pesticides and fertilizers are applied 
to agricultural lands to boost agricultural production.  However, the application of 
agricultural chemicals for these purposes increases the potential that a portion of the applied 
chemical may reach the groundwater. 
 

It should be noted that agricultural chemicals are used in a variety of other activities, 
some of which are not strictly related to agriculture.  These other activities include lawn care 
and manufacturing.  Although these other activities may provide relatively small inputs of 
agricultural chemicals (when compared to the input from agricultural activities), agriculture 
alone cannot be solely blamed for agricultural-related chemical contamination of 
groundwater sources.  
 
    2.6 Pesticide Use 

Pesticides and pesticide use are of some of the most significant developments of 
modern agriculture.  Across the U.S. pesticides are used on cropped fields to increase yields, 
save energy and labor, and make crop production more efficient and profitable.  However, as 
mentioned earlier in this section, their use (and misuse) can lead to groundwater and surface 
water contamination.   
 

According to the latest USEPA market estimates on pesticide sales and usage (Kiely 
et al., 2004), approximately 888 million pounds of pesticides (in terms of pounds of active 
ingredient in the pesticide) were used in the U.S. in 2001 at a total cost of around $12 billion.  
Pesticides are used in agricultural activities for one reason and one reason alone: to control 
pests, whether those pests are insects, fungi, or bacteria.  Although pest management can be 
accomplished through a variety of techniques, by far the most common method of pest 
control currently in use is the application of pesticides to cropped fields.  The following 
subsection provides some details on the need for and methods of pest control.   
 

2.6.1 Agricultural Pests and Pest Management - An agricultural pest can be defined 
as an organism that diminishes the value of agricultural resources and interferes with the 
production of crops and livestock (USDA, 1999).  The term agricultural pest can be applied 
to all organisms that are detrimental to agricultural activities including, insects, weeds, fungi, 
nematodes, and mites.  Pest management, therefore, is aimed at reducing the detrimental 
effects of all agricultural pests (and at increasing agricultural yields) by reducing pest 
populations.  This can be accomplished through physical, biological or chemical controls: 
 

 Physical controls - This form of pest management includes practices such as 
crop rotation, tillage, timing of harvest, and water management that make the 
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environment less favorable to pest communities.  Other physical controls 
include the use of “trap” crops, mulching, and the use of pest-free seeds and 
seeding methods. 

 
 Biological controls - This form of pest management utilizes biological 

organisms such as predatory organisms, parasites, pathogens, and competitive 
organisms to limit agricultural pest populations.  

 
 Chemical controls - This form of agricultural pest management involves the 

immediate and temporary decimation of localized pest populations using the 
application of chemical-based pesticides to agricultural fields.  Chemical 
controls are by far the most widely used form of pest management because of 
their effectiveness, widespread applicability, and economy in controlling pest 
populations.   

 
Chemical controls take the form of chemical pesticides.  Nearly 50,000 pesticide 

products are registered with the USEPA (USDA, 1990), although only a small number of 
these are used extensively in the U.S.  They are classified based upon the kinds of pests that 
they are designed to control; for example, insecticides are designed to control insects, 
herbicides are designed to control weeds, and nematicides are designed to control nematodes.   
 

Nearly all pesticides, regardless of their classification, are organic chemicals.  Some 
are synthetically produced compounds, while others are natural.  The active ingredient in all 
pesticides contains some percentage of chlorine, nitrogen, sulfur, or phosphorus; the 
particular makeup of the pesticide determines its toxicological impacts (e.g. whether it is an 
herbicide, insecticide, or nematicide).  It is these active ingredients and their chemical 
makeup that both control pests and present a threat to groundwater and surface water quality.  
As can be concluded from the descriptions provided above, physical and biological controls 
are believed to pose little, if any, risk to the environment and public health because they do 
not depend upon chemical compounds to provide pest management.  However, because of 
the proliferation of cost-effective chemical controls, these techniques are not currently used 
to control pests to any great extent.  
 

2.6.2 History of Pesticide Use - Only within the last forty years has chemical 
pesticide use become the overwhelming pest management control of choice.  Prior to the 
1940s, agricultural pest control relied almost entirely on manual, labor-intensive methods 
such as tillage, crop rotation, and hand removal.  Pesticides were not widely available, and 
those that were available were very expensive and contained significant quantities of 
inorganic and highly toxic compounds (e.g. lead, copper, arsenic) (OTA, 1990), making them 
difficult and dangerous to apply.   
 

During and after World War II, new pesticides were developed and improvements 
were made in pesticide application, which fostered a technology-driven approach to pest 
management and replaced the more labor-intensive methods of pest control (OTA, 1990).  
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During that time, phenoxy- and organochlorine-based pesticides quickly became the most 
popular pest control chemicals.  However, their use steadily declined with the introduction of 
triazine- and amide-based herbicides and carbamate-, oranophosphate-, and pyrethroid-based 
insecticides in the 1970s (OTA, 1990).  Today, nearly all of the pesticides in use fall into 
these seven chemical classes.   
 

2.6.3 Pesticide Use in the U.S. - Pesticide use in the U.S. rose roughly 1,900 percent 
between the 1930s (pre-pesticide development) and early 1980s (OTA, 1990), when annual 
usage reached approximately 1.1 billion pounds (Kiely et al., 2004).  Since the early 1980s, 
pesticide use in the U.S. has held relatively constant, as illustrated in Figure 8. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 8 

 
Trends in Pesticide Use in the U.S. in the Agricultural Sector, 1982-2001 

 

 
(Source: Keily et al., 2004) 
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The rapid increase in pesticide usage between 1940 and 1980 was mainly a result of 
the fact that pesticides were replacing more labor-intensive pest control methods as the 
primary method of pest management.  By 1980s, this conversion to chemical controls for pest 
management was nearly complete. And, although concerns about the environmental impacts 
associated with the use of pesticides have steadily increased since they were first voiced 
during the mid-1970s, overall pesticide use has not decreased significantly since that time, as 
annual pesticide usage is still around 900 million pounds per year. 
 

By far, the most commonly used category of pesticides in the U.S. are herbicides.  
According to the 2004 USEPA study (Kiely et al.), 553 of the 888 million pounds of 
pesticides used in the U.S. in 2001 were herbicides.  The second most commonly used 
category of pesticides were nematicides (127 million pounds), followed by insecticides (105 
million pounds) and fungicides (73 million pounds) (Kiely et al., 2004).  The remaining 30 
million pounds of pesticides used was comprised of rodenticides, molluscicides, and other 
miscellaneous pesticides. 
 

Table 14 lists the most commonly used conventional pesticides in the U.S. during the 
2001 growing season.  As one can see from the Table, the majority of the pesticides used 
during that season were herbicides, although nematicides, insecticides, and fungicides were 
also prominently used.   
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions  

 
TABLE 14 

 
Most Commonly Used Conventional Pesticides in the U.S. Agricultural Sector, 2001 

 

Pesticide Type Rank 
Usage 

(million pounds) 
Glypohsate Herbicide 01 85-90 
Atrazine Herbicide 02 74-80 
Metam Sodium Nematicide/Fumigant 03 57-62 
Acetochlor Herbicide 04 30-35 
2,4-D Herbicide 05 28-33 
Malathion Insecticide 06 20-25 
Methyl Bromide Nematicide/Fumigant 07 20-25 
Dichloropropene Nematicide/Fumigant 08 20-25 
Metolachlor-s Herbicide 09 20-24 
Metolachlor Herbicide 10 15-22 
Pendimethalin Herbicide 11 15-19 
Trifluralin Herbicide 12 12-16 
Chlorothalonil Fungicide 13 08-11 
Copper Hydroxide Fungicide 14 08-10 
Chlorpyifos Insecticide 15 08-10 
Alschlor Herbicide 16 06-9 
Propanil Herbicide 17 06-9 
Chloropicrin Nematicide/Fumigant 18 05-9 
Dimethenamid Herbicide 19 06-8 
Mancozeb Fungicide 20 06-8 
Ethephon Plant Growth Regulator 21 05-8 
EPTC Herbicide 22 05-8 
Simazine Herbicide 23 05-7 
Dicamba Herbicide 24 05-7 
Sulfosate Herbicide 25 03-7 

(Source: Kiely et al., 2004) 
 

2.6.4 Pesticide Use in Illinois - Agriculture has always been a vital part of the 
economy of the state of Illinois and it is one of the most productive agricultural states in the 
nation.  In 2003, Illinois ranked first among all states in the U.S. in the production of 
soybeans and second among all states in the production of corn (Illinois Agricultural 
Statistics Server (IASS), 2004).  Because of the agricultural activities throughout the state, 
Illinois consistently ranks near the top of the nation in pesticide use (OTA, 1990). 
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According to the 2004 Illinois Annual Summary (IASS), there were an estimated 
27,500,000 acres of land in farms in the state of Illinois as of the 2003 growing season.  This 
acreage is used to grow a variety of crops, most notably corn, soybeans, winter wheat, 
sorghum, oats and hay.  The estimated acreage devoted to each of these crops in the state is 
provided in Table 15. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 15 

 
Acreage Devoted to Selected Agricultural Crops in the State of Illinois, 2003 

 

Crop Year Acreage 
National Rank 

Among U.S. States 
Corn 2003 11,050,000 02 
Soybeans 2003 10,250,000 02 
Winter Wheat 2003 00,850,000 11 
Sorghum 2003 00,105,000 10 
Oats 2003 00,050,000 13 
Hay 2003 00,775,000 28 

(Source: IASS, 2004) 
 

Data was collected from the National Agricultural Statistics Service (NASS) and the 
IASS to document the extent of pesticide use in Illinois since 1994.  This information is 
presented in Table 16.  The NASS keeps a database of national pesticide usage information, 
within which pesticide usage is documented based on state and crop type.  The IASS 
provides similar, but more detailed, information on the types of pesticides used on each crop 
type.  Extensive pesticide use data from these sources was available only on corn, soybean, 
and winter wheat crops and only for herbicide and pesticide use on these particular crops.  
Data for herbicide and insecticide use data was only available for corn and soybean crops; 
only herbicide use data was available for winter wheat crops.  Neither source provided any 
data on the extent of pesticide use on sorghum, oat, or hay crops. 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 16 

 
Estimated Pesticide Use for Selected Crops in the State of Illinois, 1994-2003 

 
Pesticide Use 

Year Crop Acreage 
Herbicide 
(pounds) 

Insecticide 
(pounds) 

1994 Corn 11,050,000 37,780,000 3,009,000 
1994 Soybeans 09,500,000 11,622,000  
1994 Winter Wheat 01,150,000 00,023,000  
1995 Corn 10,000,000 30,811,000 2,118,000 
1995 Soybeans 09,750,000 10,181,000  
1995 Winter Wheat 01,480,000 00,016,000  
1996 Corn 10,800,000 34,223,000 2,143,000 
1996 Soybeans 09,900,000 10,670,000  
1996 Winter Wheat 01,650,000   
1997 Corn 11,050,000 32,733,000 4,266,000 
1997 Soybeans 10,000,000 11,136,000  
1997 Winter Wheat 01,150,000 00,016,000  
1998 Corn 10,450,000 31,723,000 1,996,000 
1998 Soybeans 10,600,000 11,354,000  
1998 Winter Wheat 01,250,000 00,017,000  
1999 Corn 10,650,000 28,467,000 1,833,000 
1999 Soybeans 10,600,000 10,290,000 0,020,000 
1999 Winter Wheat 01,050,000   
2000 Corn 11,050,000 28,190,000 3,131,000 
2000 Soybeans 10,500,000 10,582,000 0,003,000 
2000 Winter Wheat 00,950,000 00,021,000  
2001 Corn 10,850,000 31,868,000 1,787,000 
2001 Soybeans 10,700,000 10,102,000  
2001 Winter Wheat 00,750,000   
2002 Corn 10,900,000 25,157,000 1,088,000 
2002 Soybeans 10,600,000 12,939,000  
2002 Winter Wheat 00,660,000 00,010,000  
2003 Corn 11,050,000 28,492,000 1,268,000 
2003 Soybeans 10,300,000 11,629,000  
2003 Winter Wheat 00,850,000   

(Source: IASS, NASS) 
 

The data provided in Table 16 show that the current annual pesticide usage in the 
State of Illinois on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 
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40,000,000 pounds per year.  This is probably a reasonably sound estimate of the extent of 
annual pesticide use in the state.   
 

As might be surmised from the data presented in Table 16, corn crops require the use 
of a significant amount of pesticides.  Based on the data, corn requires the use of between 2.5 
and 3 times more herbicide per acre than soybeans and the use of between 10 and 20 times 
more herbicide per acre than winter wheat. 
 

2.6.4.1 Pesticides Commonly Used in Illinois - The data provided by the NASS and 
the IASS also reveal the most commonly used herbicides and insecticides on corn and 
soybean crops in the State of Illinois.  This information is presented in Table 17.  
Unfortunately, the data provided by these agencies does not include any information on the 
use of other pesticides, such as nematicides or fungicides, on any other crops (e.g. winter 
wheat, oats).   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 17 

 
Most Commonly Used Conventional Pesticides in the State of Illinois, 2003 

 

Pesticide Type Rank 
Usage 

(pounds) 
Atrazine Herbicide 01 12,767,000 
Glyphosate Herbicide 02 10,151,000 
Acetochlor Herbicide 03 06,618,000 
Metolachlor-s Herbicide 04 03,957,000 
Metolachlor Herbicide 05 01,329,000 
Pendimethalin Herbicide 06 00,963,000 
2,4-D Herbicide 07 00,821,000 
Chlorpyifos Insecticide 08 00,747,000 
Dimethenamid-P Herbicide 09 00,625,000 
Simazine Herbicide 10 00,544,000 

(Source: IASS, 2004) 
 

A comparison of the most commonly used pesticides in the State of Illinois with those 
cited by the USEPA (Keily et al., 2004) to be the most commonly used in the U.S. shows that 
the two lists generally agree with one another.  The pesticides that are used most extensively 
across the state (e.g. Atrazine, Glyphosate, Acetochlor) are also the ones that are used most 
extensively across the country.   
 

2.6.5 Estimated Pesticide Use in McHenry County - As mentioned in the 
introduction to this section, agricultural land use still represents the most significant land use 
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in the county;  McHenry County is approximately 389,834 acres (611 square miles) in area.  
As detailed in Report 2 of this series, agriculture is currently the most common land use in 
the county and covers approximately 228,860 acres of land.  This is slightly less than the 
acreage estimated in the latest Census of Agriculture (2002), which placed the total amount 
of land in farms in the county at 233,458 acres (IASS, 2004).  The discrepancy might be a 
result of the loss of farmland to development and the rapid growth that is occurring in the 
county. 
 

Table 18 shows the acreage planted with crops in McHenry County during the 2003 
growing season based on the latest reports published by the IASS.    
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 18 

 
Acreage Devoted to Selected Agricultural Crops in McHenry County, Illinois, 2003 

 

Crop Year Acreage 
Rank Among 

Illinois Counties 
Corn 2003 092,000 57 
Soybeans 2003 074,000 75 
Winter Wheat 2003 007,200 33 
Sorghum 2003 000,000 N/A 
Oats 2003 001,600 10 
Hay 2003 014,400 10 

(Source: IASS, 2004) 
 

To estimate the extent of pesticide use at the county level, it was assumed that the 
same approximate rates of pesticide application that are typical in the state of Illinois are 
used in McHenry County.  Using the data that was collected from the NASS and the IASS on 
pesticide use in the State the typical rates of pesticide application, in terms of pounds per 
acre, were determined for each crop.  These estimated application rates were then multiplied 
by the acreage of land devoted to each for each of the years of interest (1996-2003) to 
determine the extent of pesticide use within McHenry County.  These data are presented in 
Table 19.  Estimates of pesticide use within the county could only be made back to 1996 
because data on the acreage devoted to each crop were only available from that year forward.    
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 19 

 
Estimated Pesticide Use for Selected Crops in McHenry County, Illinois, 1996-2003 

 
Estimated Pesticide Use 

Year Crop Acreage 
Herbicide 
(pounds) 

Insecticide 
(pounds) 

1996 Corn 106,000 304,400 22,200 
1996 Soybeans 075,000 081,000  
1996 Winter Wheat 011,400 000,200  
1997 Corn 111,000 318,700 23,247 
1997 Soybeans 075,000 081,000  
1997 Winter Wheat 003,400 000,100  
1998 Corn 109,000 313,000 22,828 
1998 Soybeans 078,000 084,300  
1998 Winter Wheat 003,700 000,100  
1999 Corn 092,000 264,200 19,268 
1999 Soybeans 082,000 088,600  
1999 Winter Wheat 003,300 000,100  
2000 Corn 105,000 301,500 21,990 
2000 Soybeans 073,000 078,900  
2000 Winter Wheat 002,800 000,000  
2001 Corn 099,000 284,300 20,734 
2001 Soybeans 077,000 083,200  
2001 Winter Wheat 002,900 000,000  
2002 Corn 119,000 341,700 24,923 
2002 Soybeans 070,000 075,600  
2002 Winter Wheat 003,900 000,100  
2003 Corn 092,000 264,200 19,268 
2003 Soybeans 074,000 079,900  
2003 Winter Wheat 007,200 000,100  

(Source: IASS, NASS) 
 

The data provided in Table 16 show that the annual pesticide usage in McHenry 
County on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 180,000 
pounds per year.  This is probably a reasonably sound estimate of the extent of annual 
pesticide use within the county.   
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    2.7 Fertilizer Use 

The addition of nutrients to agricultural lands in the form of chemical fertilizers has 
become an accepted and nearly essential part of modern agricultural crop production.  
Nutrient inputs are needed because crops require a variety of nutrients in relatively large 
quantities in order to grow.  Although natural processes produce nutrients in the soil, these 
processes are slow and cannot supply enough nutrients to keep up with the demands of 
modern agricultural production (OTA, 1990).  Therefore, nutrients must be added to 
agricultural fields. 
 

Relatively large quantities of the following elements are required for successful crop 
production: 
 

 Carbon 
 Oxygen 
 Hydrogen 
 Nitrogen 
 Phosphorus 
 Potassium 
 Calcium 
 Magnesium 
 Chlorine 
 Sulfur 

 
The first three elements in the list (carbon, oxygen, hydrogen) are readily available in 

the atmosphere and there is typically an ample supply of the last four (calcium, magnesium, 
chlorine, and sulfur) in the soils of agricultural fields.  Therefore, the only nutrients that are 
typically available in limited supply in soils are nitrogen, potassium, and phosphorus.  This 
explains why these nutrients are the most commonly added nutrients to cropped fields and 
are the main agricultural fertilizers.   
 

Whether these nutrients are added to the soil through the addition of natural fertilizers 
(e.g. manure) or commercial fertilizers is up to the farmer but, in order to maintain long-term 
crop production, agricultural activities must replace the nutrients that they take out of the soil 
without exceeding what is needed by the crop.  Today, commercial chemical fertilizers have 
become the chosen method of fertilization. 
 

2.7.1 History of Fertilizer Use - Early agriculture depended upon soil- and 
atmosphere-derived nutrients and plant and animal residues to maintain the fertility of 
agricultural fields.  Prior to the 1940s, the need for increased food and crop production was 
met almost entirely by expanding the cropland base and mining the nutrients in the soil (ERS, 
2003).  Commercial chemical fertilizers were not commonly on agricultural crops or, if they 
were, were used sparingly.  The fertilizers that were used were plant and animal residues, or 
were made from grinding natural materials such as limestone, gypsum, dolomite, and rock 
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phosphate into fine grains.  These ground materials were then added to agricultural fields to 
provide calcium, magnesium, potassium, and phosphorus (OTA, 1990).   
 

In the 1940s, the use of commercially-produced chemical fertilizers increased 
dramatically.  Improved technology and an expanded infrastructure to produce chemicals, 
both of which were developed during the war, led to a reduced cost for and increased 
availability of manufactured fertilizers, especially nitrogen fertilizers.  The availability of 
relatively inexpensive and easily applied commercial fertilizers lead to a tremendous increase 
in the amount of fertilizers used in the U.S. 
 

2.7.2 Fertilizer Use in the U.S. - Total annual fertilizer use in the U.S. for all crops 
increased from about 7 million tons in the early 1960s to about 24 million tons in the early 
1980s.  The increase in the total annual use of fertilizer was dramatic until about the mid-
1970s and then started to level off.  Since the mid-1980s, total annual fertilizer use in the 
U.S. has been relatively stable (holding steady at around 21 million tons (42 billion pounds)), 
as illustrated in Figure 9.   
 

2.7.2.1 Types of Fertilizers Used in the U.S. - As explained earlier in this section, 
nitrogen, potassium, and phosphorus are the chemicals that are typically added to agricultural 
fields in chemical fertilizers.  Each nutrient is supplied by different chemical fertilizers:   
 

 Nitrogen - The source of nearly all nitrogen fertilizers is anhydrous ammonia.  
This chemical compound is synthesized through a process that combines 
atmospheric nitrogen with hydrogen under extremely high temperatures and 
pressures.  It may be applied directly to the soil or it can be converted into 
other forms of nitrogen fertilizer, such as ammonium nitrate, urea, ammonium 
sulfate, and ammonium phosphate (ERS, 2003). 

 
 Potassium - Potassium is added to agricultural fields in the oxidized form of 

potassium known as potash (K2O).  Nearly all potash used as agricultural 
fertilizer in the U.S. is supplied from by the mining of natural potash reserves 
located in the U.S. and Canada. 

 
 Phosphorus - Phosphorus fertilizers come in the form of phosphate (P2O5).  

Nearly all phosphate fertilizers are produced by treating phosphate rock with 
sulfuric acid to produce phosphoric acid.  The phosphoric acid is then refined 
further into various fertilizer products, such as superphosphate and ammonium 
phosphate (ERS, 2003). 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 9 

 
Trends in Fertilizer Use in the U.S. in the Agricultural Sector, 1960-1998 

 

 
(Source, ERS, 2003) 

 
Phosphate and potash fertilizers were introduced in the U.S. around 1940 and their 

annual usage increased at a steady rate until the early 1980s.   
 

Use of nitrogen fertilizers began a sharp increase in about 1960 and has remained 
constant since the mid 1980s.  
 

2.7.3 Fertilizer Use in Illinois - As discussed in subsection 2.6.4, Illinois 
consistently ranks near the top of all states in the production of corn and soybeans.  This 
high-rate of agricultural production requires a significant input of agricultural fertilizers to 
maintain the productivity of the farmed fields.   
 

Using data collected from the IASS, the extent of annual fertilizer use in the State of 
Illinois since 1996 was documented.  The IASS keeps a database of statewide nitrogen, 
potash, and phosphate fertilizer usage information, within which fertilizer usage is 
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documented based on crop type.  Extensive fertilizer use data from the IASS was available 
only on corn and soybean crops and no data on the extent of fertilizer use on other significant 
crops (e.g. winter wheat, sorghum, oats, hay) was available through the IASS.  This 
information is presented in Table 20.  Estimates of fertilizer use at the state level could only 
be made back to 1996 because no yearly data on fertilizer use before that year was available 
from IASS. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 20 

 
Estimated Fertilizer Use for Selected Crops in the State of Illinois, 1996-2003 

 
Fertilizer Use 

Year Crop Acreage 
Nitrogen 
(pounds) 

Phosphate 
(pounds) 

Potash 
(pounds) 

1996 Corn 10,800,000 1,823,900,000 737,500,000 1,056,000,000 
1996 Soybeans 09,900,000 0,032,400,000 128,300,000 0,329,600,000 
1997 Corn 11,050,000 1,689,500,000 747,900,000 1,046,800,000 
1997 Soybeans 10,000,000 0,012,600,000 160,300,000 0,352,500,000 
1998 Corn 10,450,000 1,636,800,000 567,800,000 0,785,900,000 
1998 Soybeans 10,600,000 0,017,200,000 078,700,000 0,321,400,000 
1999 Corn 10,650,000 1,639,800,000 603,200,000 1,003,000,000 
1999 Soybeans 10,600,000 0,016,200,000 064,100,000 0,304,000,000 
2000 Corn 11,050,000 1,797,700,000 739,300,000 1,028,500,000 
2000 Soybeans 10,500,000 0,016,800,000 077,500,000 0,286,000,000 
2001 Corn 10,850,000 1,682,800,000 720,600,000 1,092,200,000 
2001 Soybeans 10,700,000 0,042,800,000 095,800,000 0,250,500,000 
2002 Corn 10,900,000 1,698,300,000 754,100,000 1,028,700,000 
2002 Soybeans 10,600,000 0,037,500,000 422,600,000 0,143,100,000 
2003 Corn 11,050,000 1,758,500,000 751,400,000 0,963,900,000 
2003 Soybeans 10,300,000 0,   

(Source: IASS) 
 

The data provided in Table 20 show that the current total annual fertilizer usage in the 
State of Illinois on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 4.0 
billion pounds per year.  This represents about 10 percent of the total fertilizer use in the U.S.  
This is probably a reasonably sound estimate of the extent of total annual fertilizer use in the 
state. 
 

Based on the data presented in Table 20, corn crops require the use of a significantly 
greater amount of fertilizer than soybeans.  This is due to the fact that a much greater percent 
of the acreage planted with corn is treated with fertilizer than that planted with soybeans.  
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According to the IASS (2004), in 2002, 94 percent of acreage planted with corn was treated 
with nitrogen fertilizers, while 77 percent of that acreage was treated with phosphate and 
potash fertilizers.  For comparison, during that same year, only 18 percent of acreage planted 
with soybeans was treated with nitrogen, while 25 percent and 38 percent of that acreage was 
treated with phosphate and potash, respectively (IASS, 2004).  
 

2.7.4 Fertilizer Use in McHenry County - To estimate the extent of fertilizer use at 
the county level, it was assumed that the same approximate rates of fertilizer application that 
are typical in the State of Illinois are used in McHenry County.  Using the data that was 
collected from the IASS on fertilizer use in the State, the typical rates of fertilizer 
application, in terms of pounds per planted acre, were determined for each crop.  These 
estimated application rates were then multiplied by the acreage of land devoted to each crop 
for each of the years of interest (1996-2003) to determine the extent of fertilizer use in 
McHenry County.  This information is presented in Table 21.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 21 

 
Estimated Fertilizer Use for Selected Crops in McHenry County, Illinois, 1996-2003 

 
Fertilizer Use 

Year Crop Acreage 
Nitrogen 
(pounds) 

Potash 
(pounds) 

Phosphate 
(pounds) 

1996 Corn 106,000 16,762,700 6,856,200 9,768,500 
1996 Soybeans 075,000 180,200 1,057,100 2,053,800 
1997 Corn 111,000 17,553,400 7,179,600 10,229,200 
1997 Soybeans 075,000 180,200 1,057,100 2,053,800 
1998 Corn 109,000 17,237,100 7,050,200 10,044,900 
1998 Soybeans 078,000 187,400 1,099,400 2,136,000 
1999 Corn 092,000 14,548,800 5,950,600 8,478,300 
1999 Soybeans 082,000 197,100 1,155,800 2,245,500 
2000 Corn 105,000 16,604,600 6,791,500 9,676,300 
2000 Soybeans 073,000 175,400 1,028,900 1,999,100 
2001 Corn 099,000 15,655,800 6,403,400 9,123,400 
2001 Soybeans 077,000 185,000 1,085,300 2,108,600 
2002 Corn 119,000 18,818,500 7,697,000 10,966,500 
2002 Soybeans 070,000 168,200 986,600 1,916,900 
2003 Corn 092,000 14,548,800 5,950,600 8,478,300 
2003 Soybeans 074,000 177,800 1,043,000 2,026,500 

(Source: IASS, 2004) 
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The data provided in Table 21 show that the total annual fertilizer use in McHenry 
County on the selected crops (e.g. corn, soybeans, winter wheat) is about 35 million pounds 
per year, which represents about 1 percent of the overall fertilizer usage in the State of 
Illinois.  This is probably a reasonably sound estimate of the extent of annual fertilizer use 
within the county.   
 

2.7.5 Fertilizer Use and the Environment - Once the extent of fertilizer use in the 
county was documented, an effort was made to identify the fertilizers that pose potential 
threats to the environment.  The two agricultural fertilizers that have the most significant 
impacts on surface- and groundwater quality are nitrogen and phosphate.  Nitrogen, primarily 
found in the soil as nitrate once it has been applied to cropped fields, is readily soluble and, 
therefore, is easily transported by surface water runoff and field tile drainage to surface water 
or groundwater.  Phosphates are not nearly as soluble as nitrates and tend to accumulate in 
soils.  They are primarily transported along with sediment in storm water runoff.  This 
represents a potential threat to surface water, because increased phosphorus concentrations in 
lakes and ponds can lead to their eutrophication.  Consequently, phosphorus is more of a 
threat to surface water quality than groundwater quality, while nitrogen represents a threat to 
both surface water and groundwater. 
 

Although the potassium contained in potash fertilizers is also relatively non-soluble 
and tends to accumulate in soils (which can be carried off of cropped fields with storm water 
runoff), it does not appear that potassium is a significant threat to surface water or 
groundwater (OTA, 1990). 
 
    2.8 Agricultural Chemicals and Groundwater 

Once agricultural chemicals reach groundwater supplies, they pose a significant 
contamination threat to the aquifer.  Nitrates are very soluble and, once they leach past the 
vadose (root) zone of cropped fields, are relatively free to reach groundwater supplies.  As 
detailed in subsection 2.3, the fate of pesticides applied to agricultural fields is more difficult 
to determine.  Generally, however, the more soluble and persistent that a pesticide is, the 
greater the chance is that it will reach a groundwater aquifer once it has passed the root zone.   
 

This is a slight oversimplification of the threat of pesticide use because, in addition to 
the potential adverse impacts of the active ingredients of the pesticides themselves, there are 
additional threats to groundwater resulting from pesticide use.  These include the threats 
posed to groundwater quality from the intermediate chemical byproducts that are a result of 
the physical and microbial breakdown of the pesticides themselves and from the inert 
ingredients that may be added to pesticides to prolong their shelf-life or aid in their 
application (e.g. benzene and formaldehyde, both known carcinogens, are inert ingredients 
added to certain pesticides) (OTA, 1990). 
 

Continued agricultural chemical usage in the county will continue to supply a 
potential source of groundwater contamination, which may lead to detection of agricultural 
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chemicals in McHenry County groundwaters.  The main concern to McHenry County 
regarding the potential of finding agricultural chemicals in its groundwater supply is the 
possible health effect on county residents. 
 
    2.9 Public Health and Agricultural Chemical Contamination 

Agricultural chemicals in groundwater can have significant negative impacts on 
human health.  The USEPA has documented the health risks related to pesticide 
contamination of groundwater supplies through the issuance of health advisories and primary 
drinking water regulations in accordance with the Safe Drinking Water Act.  For most of the 
commonly used agricultural chemicals, especially nitrate and the most commonly used 
pesticides, the USEPA has established Maximum Contaminant Levels (MCLs) that establish 
the highest concentrations of the chemicals that are allowed in drinking water.  When found 
in concentrations above these established levels, agricultural chemicals are thought to pose a 
significant risk to public health.   
 

Table 22 lists the MCLs for agricultural chemicals that are included in the current 
primary drinking water standards.  It also provides the known potential impacts associated 
with human consumption of water containing agricultural chemicals at levels at or above the 
MCLs.  Table 22 also includes the Maximum Contaminant Level Goal (MCLG) for each 
agricultural chemical.  The MCLG represents the level below which there is no known or 
expected risk to public health. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 22 

 
Current USEPA Drinking Water Standards for Agricultural Chemicals 

 
Agricultural  

Chemical 
MCLG 
(mg/L) 

MCL 
(mg/L) Potential Health Effects 

Alachlor zero 0.002 
Eye, liver, kidney or spleen problems; anemia; 
increased risk of cancer 

Atrazine 0.003 0.003 Cardiovascular system or reproductive problems 

Carbofuran 0.04 0.04 
Problems with blood, nervous system, or 
reproductive system 

2,4-D 0.07 0.07 Kidney, liver, or adrenal gland problems 
Dalapon 0.2 0.2 Minor kidney changes 

DBCP zero 0.0002 
Reproductive difficulties; increased risk of 
cancer 

Dinoseb 0.007 0.007 Reproductive difficulties 
Diquat 0.02 0.02 Cataracts 
Endothall 0.1 0.1 Stomach and intestinal problems 
Endrin 0.002 0.002 Liver problems 
Glyphosate 0.7 0.7 Kidney problems; reproductive difficulties 
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Agricultural  
Chemical 

MCLG 
(mg/L) 

MCL 
(mg/L) Potential Health Effects 

Lindane 0.0002 0.0002 Liver or kidney problems 
Methoxychlor 0.04 0.04 Reproductive difficulties 

Nitrate 10 10 

Infants below the age of six months who drink 
water containing nitrate in excess of the MCL 
could become seriously ill and, if untreated, may 
die. Symptoms include shortness of breath and 
blue-baby syndrome. 

Oxamyl (Vydate) 0.2 0.2 Slight nervous system effects 
Picloram 0.5 0.5 Liver problems 
Simazine 0.004 0.004 Problems with blood 

Toxaphene zero 0.003 
Kidney, liver, or thyroid problems; increased 
risk of cancer 

2,4,5-TP (Silvex) 0.05 0.05 Liver problems 

(Source: USEPA website) 

 
A review of the pesticides commonly used in the State of Illinois (Table 17), shows 

that four of the top ten most commonly used pesticides in Illinois are listed on the USEPA’s 
primary drinking water standards.  These include, Simazine, 2,4-D, and the two most 
commonly used pesticides in the State: Atrazine and Glyphosate.   
 

Although the USEPA has identified the potential health risks associated with 
agricultural chemical groundwater contamination listed in Table 22, it should be noted that it 
is nearly impossible to determine all of the health risks associated with contamination.  This 
is especially the case for pesticides, because of the wide variety of ingredients contained in 
these agricultural chemicals and because of the impossibility of tracking and identifying all 
of the intermediate chemical byproducts that are a result of the physical and microbial 
breakdown of the pesticides after application.   
 

While complete knowledge of all of the health risks associated with pesticide use may 
be unattainable, there is clear evidence that consumption of water contaminated with these 
chemicals at concentrations greater than the MCL poses a potential threat to public health.  
These threats, as listed in Table 22, include cardiovascular and endocrine system problems, 
liver and kidney problems, reproductive difficulties, and an increased risk of cancer.   
 

Although the associations between pesticides and health risks are not yet clearly 
established, there is a clear relationship between nitrogen fertilizer use (e.g. nitrate) and 
human health.  Contamination of groundwater with nitrates is a significant public health risk; 
when it is found in groundwater at high enough concentrations it can cause 
methoglominemia, or “blue baby syndrome”, in which an infant’s blood is unable to carry 
enough oxygen to body cells and tissue.  Additionally, some epidemiologic studies point to a 
link between nitrate contamination and non-Hodgkin’s lymphoma (a form of cancer), 
stomach cancer, and birth defects (OTA, 1990).   
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As of the writing of this report, there is no documented evidence of pesticide levels 
exceeding MCL values in McHenry County groundwater.  However, an IEPA Source Water 
Assessment determined that wells in Holiday Hills are susceptible to pesticide contamination, 
due to the possibility of agricultural runoff into a nearby gravel pit (IEPA, 2003).  Another 
Source Water Assessment determined that Marengo’s water supply may be susceptible to 
pesticide contamination due to agricultural activities within the minimum setback zone 
(within 400 feet) of one of its wells. 
 
    2.10 Agricultural Chemicals and the Environment 

The potential impacts of agricultural chemicals on the environment are fairly well-
known; chemicals that have little direct impact on human health may have devastating effects 
on the environment.  As one well known example, DDT (which is a banned pesticide and is 
no longer used) was only slightly toxic to humans, but was extremely toxic to many species 
of fish and certain bird species, most notably the bald eagle (OTA, 1990).  The literature 
reveals that the most significant impacts of commonly used agricultural chemicals are still 
upon aquatic life and birds.   
 

2.10.1 Pesticides and the Environment - Many of the pesticides in use today are 
toxic to aquatic life.  When they are carried off of cropped agricultural fields in storm water 
runoff and make their way into surface water bodies, they can have significant impacts on 
rivers, lakes, and streams if they are present in high enough concentrations.  
 

Unfortunately, high enough concentrations of pesticides occur in surface water bodies 
throughout the U.S. to cause pesticide-related fish kills.  Some of these kills are large, 
involving thousands of fish, as well as frogs, turtles, mussels, and other aquatic wildlife.  
Because of these fish kills, pesticide use has been cited as one of the factors contributing to 
the decline of fish and other aquatic species (Helfrich et al., 1996).  Other wildlife, especially 
bird species, such as rare and endangered ones like the peregrine falcon, bald eagle, and 
osprey, appear to be as sensitive as fish to pesticide contamination.  
 

Not all pesticide poisonings result in the immediate death of an animal.  Small, 
sublethal doses of some pesticides can lead to changes in behavior, weight loss, impaired 
reproduction, inability to avoid predators, and lowered tolerance to extreme temperatures and 
disease (Helfrich et al., 1996).  The overall consequences of sublethal doses of pesticides are 
reduced adult survival, reduced offspring production, and lowered population abundance.  
 

The effects of pesticides on the environment are not solely related to the 
concentrations of pesticides found in surface waters.  The bioconcentration and 
biomagnification of pesticides also play a role in determining their potential impacts on the 
environment. 
 

Bioconcentration is the accumulation of pesticides in animal tissue at levels greater 
than those found in the water or soil, while biomagnification is the accumulation of 
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pesticides at each successive level of the food chain.  Because of these processes, some 
animals located at high-levels of the food chain may concentrate certain pesticides in their 
body tissues and organs (especially fats) at levels 10 million times greater than in the water 
or soils (Helfrich et al., 1996).   
 

These processes occur because water and plants containing or exposed to pesticides 
are consumed by organisms on low levels of the food chain.  These organisms then become 
contaminated.  Organisms at higher levels of the food chain consume these contaminated, 
lower-level organisms in significant quantities.  Therefore, they ingest more and more of the 
contaminant each time that they eat.  This means that at each successive step in the food 
chain, the concentration of pesticide within the organism increases.  The contaminant levels 
in top-level predators can reach levels that have significant negative impacts on entire 
populations.  This was the case with the bald eagle and DDT.   
 

2.10.2 Fertilizers and the Environment - The literature reveals that the most 
significant impacts of fertilizers on the environment are upon surface water bodies.  The high 
nutrient content of surface water runoff from fields treated with agricultural fertilizers can 
have a significant effect on the natural nutrient cycles of these aquatic environments.  
Increased nitrogen and phosphorus input into lakes and ponds leads to increased productivity 
in these aquatic ecosystems, which is a process known as eutrophication.     
 

2.10.2.1 Eutrophication - Eutrophication is a natural process in which lakes and 
ponds gradually become shallower and more productive through the introduction and cycling 
of nutrients (Cornwell et al., 1999).  Naturally eutrophic lakes have a high productivity 
because of an abundant supply of nutrients to fuel algal growth.  However, nutrient input 
from agricultural fertilizer use can cause a naturally unproductive lake or pond to become 
eutrophic. 
 

Excessive nitrogen or phosphorus contained in surface water runoff that enters lakes 
or ponds adjacent to agricultural areas provides additional nutrients that can cause algae to 
grow at an accelerated rate.  Algal growth causes water bodies to become extremely turbid 
(cloudy), which prevents aquatic plants located on the bottom of the lake or pond from 
receiving sunlight for photosynthesis.  As the algae die, they settle to the bottom of the lake 
where they are decomposed by bacteria.  The microbial decomposition requires oxygen.  In 
most eutrophic lakes and ponds, the extent of the microbial degradation of the dead algae mat 
is sufficient to completely deplete the dissolved oxygen content of the lake or pond.  The 
absence of oxygen can result fish kills and the general process of eutrophication leads to a 
gradual shift in the aquatic wildlife population inhabiting the lake or pond.  This process 
often causes displacement of native, rare and endangered species. 
 

In summary, the effects of fertilizer use on surface water bodies are generally similar 
to the effects of chloride contamination on wetlands and fens.  Their presence causes a 
change in the types of plants and animals inhabiting an aquatic ecosystem.    
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    2.11 Possible Courses of Action to Reduce Agricultural Chemical Contamination 

As mentioned in the previous section, the restoration of groundwater quality and 
ecosystems can be very difficult and expensive, if not impossible, once contamination 
occurs.  Therefore, opportunities to reduce the potential for agricultural contamination of the 
county’s water resources center largely around taking a proactive approach aimed at reducing 
agricultural chemical use and limiting the potential impacts of agricultural chemicals on 
groundwater and the environment.   
 

There are several different areas of typical agricultural practice that offer potential 
outlets for a reduction in the use of agricultural chemicals and in their potential impacts on 
groundwater and the environment.   
 

This section is divided into subsections.  The first discusses possible methods of 
reducing and improving the use of pesticides and reducing their potential impacts.  The 
second is devoted to possible methods of reducing and improving the use of fertilizers.   
 

2.11.1 Pesticide Use - Pesticide use should only be initiated based on evidence of 
the existence of a pest problem.  Depending upon the type of pest identified and the extent of 
the infestation, a decision should be made on whether or not to begin pest control measures.  
Additional monitoring of the pest population should be initiated if the extent of infestation is 
too low.  If infestation is significant, pest control measures should be initiated.  These control 
measures may include the use of pesticides (chemical controls) or may include the use of 
biological or physical controls.   
 

If pesticides are used, proper application rates, methods, and timing should be used.  
These topics are discussed in more detail below.   
 

2.11.1.1 Pesticide Application Rates - The agricultural chemical industry puts a 
significant amount of effort into determining the recommended application rate for a 
pesticide.  The goal of determining these application rates is to determine the rate at which 
pesticide application is both effective and capable of meeting environmental standards.  
Setting the pesticide application rate too low can lead to product failure and can assist in the 
development of chemically-resistant pest populations.  Setting the application rate too high 
can lead to harmful effects on both the environment and the crop itself (OTA, 1990).   
 

To ensure that pesticides are being used properly and most effectively, farmers should 
be sure to follow manufacturer’s recommended pesticide application rates.  This leads not 
only to a reduction in the risk of groundwater and surface water contamination, but also to a 
reduction in financial loss from pesticide waste or crop loss. 
 

2.11.1.2 Pesticide Application Methods - The goal of pesticide application 
technologies are to provide for the application of a precise and specific amount of the 
pesticide on a specific target without exposing any non-target organisms to the pesticide 
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(OTA, 1990).  Although significant effort has been put into developing more effective and 
less environmentally-threatening pesticides over the last few decades, few advancements 
have been made in the methods used to apply the pesticides.   
 

Generally, pesticides are only as effective as the methods used to apply them.  
Unfortunately, the effectiveness of many of the currently used pesticide application 
techniques are known to be low, which decreases the overall efficiency of the chemical pest 
management process.  Because of these problems with the efficiency of application 
technology, only a small percentage of applied pesticides actually reach the desired target 
pest (e.g. insects, weeds).  Improvements can be made to increase pesticide application 
efficiency through improved calibration of application devices, improved maintenance and 
upkeep of the devices, and the education of farmers on these techniques. 
 

There are three basic pesticide application methods used in U.S. agriculture: ground-
based application, aerial application, and chemigation (OTA, 1990). 
 

Ground-based and aerial applications are typically accomplished either by spraying or 
wiping liquid pesticides onto plant surfaces or by broadcasting solid, palletized pesticides 
onto plant surfaces.  By far the most common of these techniques is spray application, 
although wiping devices, such as wicks and rollers, offer the best application technique for 
reducing the amount of pesticides applied directly to soils and the resultant pesticide waste.  
Chemigation is a pesticide application method where the pesticides are mixed with irrigation 
water and are applied to crops through the irrigation system.  This application method has 
been shown to lead to an increased risk of groundwater contamination, especially during 
times when rainfall events follow irrigation periods (OTA, 1990). 
 

Of the three commonly used pesticide application methods, it appears ground-based 
application using a wiping device shows the greatest promise of reducing the risks of 
contamination related to pesticide application.  It is recommended that the agricultural 
application methods of McHenry County farmers be studied and documented to determine if 
they are appropriate for the pesticides that are commonly used within the county.   
 

2.11.1.3 Pesticide Application Timing - Timing of pesticide application is another 
key component of the overall efficiency of the chemical pest management process.  
Application of pesticides during inappropriate weather conditions or prior to pest infestation 
becoming significant can release large amounts of agricultural chemicals into the 
environment and will have only limited pest control effects.  The closer the time of 
application to a heavy rainfall or irrigation period, the more likely it is that pesticides will 
enter surface water or groundwater. This not only causes an increased threat to the 
environment, but also results in a financial loss for the farmer because both pesticides and 
time are going to waste. 
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Correctly timing pesticide applications can be a tricky proposition for farmers 
because of the narrow window of opportunity for efficient pesticide application.  Methods 
available to assist farmers in timing their pesticide application efforts include pest-prediction 
models and pheromone traps.  Educational efforts should be made to ensure that farmers are 
able to make use of these application timing aids. 
 

2.11.1.4 Alternatives to Pesticide Use - Non-chemical pest control methods, such as 
those discussed in subsection 2.6.1, can also be used to control agricultural pest populations.  
These non-chemical control methods include both physical and biological controls, such as 
crop rotations, crop monitoring, and accurate timing of both planting and harvest.  Non-
chemical pest control methods were used fairly effectively prior to the widespread 
availability of chemical pesticides and low-chemical-input and organic farmers use a number 
of these practices to control pest populations today.   
 

Physical controls that may be used include a broad range of practices that make the 
crop environment less inviting to pest populations.  Tillage and water management are two 
effective techniques in controlling weed and insect populations and the manipulation of 
planting and harvesting dates can cause impediments to the development of pest populations.  
Crop rotations can also be effectively used to break the annual development of pest 
populations.  Cultivation is another physical control that can be used to deal with pest 
populations.  One example is the multiple cultivation that soybean crops typically receive; 
the need for multiple cultivation is largely a result of the types of pesticides that are suitable 
for soybean crops, but it does lead to reduced pesticide usage on soybean crops.  This 
reduced pesticide usage is evidenced by the lower amount of pesticides used on soybean 
crops than on corn crops in Illinois (see Table 19).   
 

Biological controls employ the use of natural predators, parasites and diseases to 
control pest populations.  These controls may involve the introduction of natural predators or 
enemies, the rearing and periodic release of natural predators, or the protection of an existing 
natural predator in the agricultural environment (OTA, 1990).  The use of these biological 
controls often requires the education of farmers on pest cycles, predator/prey ecological 
relationships, and the ecological factors that determine the extent and health of pest and 
predator populations. Biological controls are often considered to be the cornerstone of an 
integrated pest management program, as detailed in the following subsection.    
 

2.11.1.5 Integrated Pest Management - Integrated pest management (IPM) is a 
multi-faceted approach to pest control that is designed to mitigate environmental and 
economic costs while providing the benefits of increased crop production to both the farmer 
and society.  The goal of IPM programs is to reform agricultural ecosystems to minimize the 
likelihood of pest outbreaks and extensive pest damage by maintaining pest populations at 
relatively harmless levels (OTA, 1990). 
 

IPM programs are typically composed of a number of the alternative pest control 
methods discussed in the preceding subsections that are aimed at reducing pest population 
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fluctuations and at improving the process of determining the need for pest control measures.  
The key concepts guiding IPM are: 
 

 A threshold pest population exists and that control of pest populations below 
this threshold is not economical; 

 
 Integration of chemical, physical, and biological pest control methods is 

possible; 
 

 A sound understanding of the agricultural ecosystem being managed can be 
obtained. 

 
Across the U.S., IPM has resulted in a significant decrease in pesticide use.  The 

decrease in pesticide use has resulted because farmers are more aware of pest populations 
and have become more efficient in using pesticides.  IPM programs offer a number of 
benefits to farmers including the financial benefits that result from decreased pesticide and 
labor inputs, increased production, and decreased losses to pest populations (OTA, 1990). 
 

The development and implementation of an IPM program requires extensive 
knowledge of the strategies and techniques involved in the program.  These include the pest 
scouting and monitoring guidelines, the pest control action thresholds, and knowledge of the 
biological, physical, and chemical controls that are most effective in various situations.   
 

2.11.2 Fertilizer Use - Fertilizers are used to provide the nutrients necessary to 
maintain high levels of agricultural production.  Even the most well-maintained of organic 
farms that re-use crop residues and animal wastes as fertilizers cannot provide all of the 
necessary nutrients without additional inputs (OTA, 1990).  Although the use of 
commercially-produced chemical fertilizers is necessary to provide the high levels of 
agricultural production that are necessary to feed and clothe today’s society, there are some 
measures that can be taken to reduce the use and potential impacts of agricultural fertilizers.  
These measures are explored in some detail in the following subsections. 
 

2.11.2.1 Fertilizer Application Rates - The rate of application of fertilizers to 
cropped fields has a significant effect on the amount of the fertilizer that can potentially enter 
the environment or groundwater supplies.  Fertilizer application rates are just as important as 
pesticide application rates.  If the fertilizer application rate is too high, fertilizer will be 
wasted and may run off of the field and enter groundwater and surface water.  If the fertilizer 
application rates are too low, not enough nutrients will be provided to the soil and crop 
production will be low. 
  

Fertilizer application rates are determined based on crop nutrient requirements, soil 
nutrient availability and crop yield goals. 
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2.11.2.2 Fertilizer Application Methods - Fertilizers can be applied to cropped fields 
before initial tillage, at planting time, or periodically during the growing season (OTA, 
1990).  The majority of fertilizers are applied directly to soil and worked into the root zone 
by tillage, direct injection, or natural processes for uptake into plants through the plant root 
zone.  There are a number of fertilizer application methods, including broadcasting and 
injection.  Gaseous anhydrous ammonia (which is the most popular form of nitrogen 
fertilizer) is injected into the soil, while dry and solid fertilizers are typically broadcast 
directly onto the soil; liquid chemical fertilizers are typically sprayed or dripped onto soil 
surfaces.   
 

An important consideration during fertilizer application is the proper placement of the 
fertilizer in the soil.  Fertilizers can do little to assist crop growth if they cannot reach the 
plant root zone.  The depth and location of the fertilizer application relative to the crop root 
zone is critical in assuring that crops are able to properly uptake nutrients.  If fertilizers are 
not placed properly within the reach of the crop root zone, they will not be taken up by the 
plants and may enter surface water runoff or groundwater.   
 

Precision application methods have been developed in the past twenty years that 
represent a significant opportunity to reduce the over application of chemical fertilizers.   
 

2.11.2.3 Fertilizer Application Timing - There are a number of times that fertilizers 
are commonly applied in the U.S. agricultural sector, including prior to planting time in the 
spring, during planting time, periodically during the growing season, and post-harvest in the 
fall.  Each of the possible fertilizer application times offers slightly different benefits and 
each poses a potential threat to surface water and groundwater quality. 
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3.  SUMMARY OF RECOMMENDATIONS 

As described in the preceding sections, there are a number of actions that should be 
taken in developing a program to protect groundwater quantity and quality in McHenry 
County.  They are summarized below. 
 
    3.1 Chlorides 

Annually approximately 60,000 tons of salt are released into the environment from 
winter roadway maintenance and septic tank discharges.  The following actions can be taken 
to help reduce this problem. 
 

 Create and implement “sensible salting” programs for snow and ice removal 
based on the Salt Institute’s Snowfighter Handbook, which is provided as 
Appendix C of this report.  Adopting such a program would not only reduce 
environmental impacts related to roadway salt usage, but also reduce costs for 
winter roadway maintenance.   

 
 Investigate the practice of anti-icing, as it has the potential to reduce salt usage 

as winter storms progress.  As with sensible salting, this has both ecological 
and economic benefits. 

 
 Require all salt storage piles, regardless of size, be covered and protected from 

the weather. 
 

 Explore alternatives to sodium chloride use.  Section 1 of this report identifies 
several de-icing chemicals that do not contain chlorides, and, in fact, are 
biodegradable.  Because these alternative chemicals are significantly more 
expensive than sodium chloride, it is not realistic to expect that it would be 
replaced entirely at this time.  However, communities should at least consider 
using these alternative de-icing agents on roadways in close proximity to 
sensitive natural areas and waterways, in order to avoid the costs of 
groundwater quality and ecosystem restoration in the future. 

 
 Consider educating the public on a “white pavement” policy, in comparison to 

the current “bare pavement” policy.  If residents can accept some snow and 
ice on the roads, this policy would save considerable time and money spent on 
road clearing, salting, and purchase of de-icing chemicals.  

 
 Evaluate proposed stormwater management designs and practices as they 

relate to the potential contribution of chlorides and other contaminants to the 
groundwater.  This recommendation will require coordination of plan reviews 
between the Health Department and the Planning Department. 
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 Educate the public on the positive impacts of reconfiguring their water 
softeners to use less sodium chloride: lower chloride discharges from septic 
systems results in lower chloride levels in drinking water and less detriment to 
natural areas.  An even simpler way to reduce chloride discharges from septic 
systems is to use the bypass switch on the softener when softened water is not 
needed. 

 
 Conduct an increased level of water quality monitoring in private wells. 

 
    3.2 Agricultural Chemicals 

Agricultural chemicals (pesticides and fertilizers) present significant risks to human 
health and wildlife if present in the water supply in sufficient quantities.  Although nitrate 
levels have generally decreased over the past decade and pesticides have not yet been 
detected in McHenry County groundwater, because of the risks associated with these 
chemicals, the following measures should be taken to optimize the application of agricultural 
chemicals. 
 

 Conduct a survey of farmers in McHenry County to determine what pesticide 
and fertilizer application methods are being used, and whether those methods 
are appropriate for the types of pesticides and fertilizers being used in the 
county. 

 
 Conduct informational seminars or distribute mailings to educate farmers and 

homeowners on the serious effects that improper pesticide and fertilizer 
application rates, methods, and timing can have on the groundwater supply 
and human health.  Include information on the most effective methods of 
application and on available pesticide application timing aids. 

 
 Consider working with area farmers to develop Integrated Pest Management 

(IPM) programs.  IPM programs offer a number of benefits to farmers 
including the financial benefits that result from decreased pesticide and labor 
inputs, increased production, and decreased crop losses due to pests.  
McHenry County could work with neighboring counties, to both reduce costs 
for this effort, and gain a wider range of input. 

 
    3.3 Natural Areas 

 As stated throughout this report, groundwater quantity and quality changes 
can have devastating impacts on natural areas such as fens, marshes, and bogs.  
Following the recommendations in this report would be an important 
proactive step toward ensuring the preservation of these unique natural areas. 
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Appendix A:  Chloride Detections in McHenry County 
 
Data Source:  McHenry County Department of Health 
Note:  The data provided herein have not been fully verified for accuracy, completeness or duplication 
 

Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/1/1913 15 PUBLIC WELL MARENGO - 33795 15 
10/1/1913 280 PUBLIC WELL CRYSTAL LAKE - 33836 15 
10/1/1914 1,000 PRIVATE WELL 12399 2 
10/1/1914 1,211 PRIVATE WELL 12398 4 
10/1/1914 279 PRIVATE WELL 12437 17 
9/1/1916 300 PUBLIC WELL SPRING BLUFF SUBD - 33771 5 
9/1/1917 16 PRIVATE WELL 12259 29 
1/1/1918 74 PUBLIC WELL HUNTLEY - 33739 10 
8/1/1918 71 PUBLIC WELL TC INDUSTRIES INC - 33862 3 
4/1/1919 273 PUBLIC WELL BULL VALLEY SUBD - 33888 4 
4/1/1919 16 PRIVATE WELL 56488 64 
11/1/1922 300 PRIVATE WELL 12304 1 
11/1/1922 196 PUBLIC WELL WOODSTOCK - 33810 3 
11/1/1922 742 PUBLIC WELL HARVARD - 33881 4 
11/1/1922 280 PUBLIC WELL CRYSTAL LAKE - 33837 19 
11/1/1922 1,600 PUBLIC WELL HARVARD - 33877 33 
5/1/1924 796 PRIVATE WELL 12371 2 
1/1/1929 145 PUBLIC WELL MARENGO ESTATES SUBD - 33792 8 
3/1/1930 2,000 PRIVATE WELL 12416 5 
5/1/1930 147 PRIVATE WELL 12337 3 
6/1/1930 195 PRIVATE WELL 56489 4 
7/1/1930 285 PRIVATE WELL 12320 5 
8/1/1930 2,000 PUBLIC WELL CRYSTAL LAKE - 33820 5 
12/1/1930 94 PRIVATE WELL 12314 2 
3/1/1931 106 PRIVATE WELL 12316 13 
3/1/1931 254 PRIVATE WELL 12334 16 
4/1/1931 117 PRIVATE WELL 12445 3 
4/1/1931 111 PRIVATE WELL 12446 3 
5/1/1931 229 PRIVATE WELL 12303 2 
8/1/1931 157 PRIVATE WELL 12441 1 
8/1/1931 143 PRIVATE WELL 12312 1 
8/1/1931 121 PRIVATE WELL 12321 1 
2/1/1932 2,000 PUBLIC WELL CRYSTAL LAKE - 33821 4 
2/1/1932 2,000 PRIVATE WELL 12417 5 
11/1/1932 300 PRIVATE WELL 12292 4 
4/1/1933 253 PRIVATE WELL 12318 4 
8/1/1933 213 PRIVATE WELL 12319 3 
8/1/1933 407 PRIVATE WELL 12346 4 
10/1/1933 74 PRIVATE WELL 12309 2 
10/1/1933 94 PRIVATE WELL 12313 3 
12/1/1933 196 PUBLIC WELL WOODSTOCK - 33811 3 
12/1/1933 206 PUBLIC WELL WOODSTOCK - 33812 5 
9/1/1934 84 PRIVATE WELL 12293 1 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/1/1934 144 PRIVATE WELL 12342 1 
11/1/1934 102 PRIVATE WELL 12310 1 
11/1/1934 84 PRIVATE WELL 12290 8 
5/1/1935 106 PRIVATE WELL 12315 4 
7/1/1935 180 PRIVATE WELL 12295 1 
11/1/1935 0 PRIVATE WELL 12419 1 
8/1/1936 170 PRIVATE WELL 12329 3 
10/1/1936 109 PRIVATE WELL 12443 1 
10/1/1936 27 PRIVATE WELL 12444 4 
11/1/1936 95 PRIVATE WELL 12332 2 
11/1/1936 50 PRIVATE WELL 12330 6 
11/1/1936 23 PRIVATE WELL 12331 6 
5/1/1937 180 PRIVATE WELL 12325 1 
5/1/1937 185 PRIVATE WELL 12291 2 
5/1/1937 84 PRIVATE WELL 12322 2 
5/1/1937 166 PRIVATE WELL 12283 4 
5/1/1937 142 PRIVATE WELL 12294 4 
5/1/1937 36 PRIVATE WELL 12335 7 
5/1/1937 75 PRIVATE WELL 12297 8 
5/1/1937 21 PRIVATE WELL 12284 9 
5/1/1937 65 PRIVATE WELL 12306 9 
5/1/1937 150 PRIVATE WELL 12328 13 
5/1/1938 1,365 PRIVATE WELL 12258 1 
5/1/1938 67 PRIVATE WELL 12482 1 
5/1/1938 166 PUBLIC WELL RICHMOND - 33892 2 
5/1/1938 796 PRIVATE WELL 12372 11 
5/1/1938 120 PRIVATE WELL 12486 16 
5/1/1938 71 PUBLIC WELL HARVARD - 33876 41 
6/1/1938 350 PRIVATE WELL 12503 1 
6/1/1938 75 PRIVATE WELL 12480 3 
7/1/1938 193 PUBLIC WELL UNION - 33730 1 
7/1/1939 300 PRIVATE WELL 12477 3 
9/1/1939 198 PUBLIC WELL WOODSTOCK - 33813 2 
9/1/1939 110 PRIVATE WELL 12473 3 
9/1/1939 330 PRIVATE WELL 12476 8 
3/1/1940 186 PRIVATE WELL 12494 2 
6/1/1940 125 PRIVATE WELL 12229 1 
6/1/1940 192 PRIVATE WELL 12279 1 
6/1/1940 91 PRIVATE WELL 12420 1 
6/1/1940 126 PRIVATE WELL 12421 1 
6/1/1940 171 PRIVATE WELL 12484 1 
6/1/1940 118 PRIVATE WELL 12485 1 
6/1/1940 153 PRIVATE WELL 12499 1 
6/1/1940 176 PRIVATE WELL 12336 1 
6/1/1940 294 PRIVATE WELL 12483 2 
6/1/1940 59 PRIVATE WELL 12459 3 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
6/1/1940 44 PRIVATE WELL 12447 4 
6/1/1940 32 PRIVATE WELL 12230 5 
6/1/1940 125 PRIVATE WELL 12311 7 
6/1/1940 158 PRIVATE WELL 12498 9 
6/1/1940 280 PUBLIC WELL CRYSTAL LAKE - 33838 21 
6/1/1940 274 PRIVATE WELL 12428 25 
11/1/1940 319 PRIVATE WELL 12430 10 
5/1/1941 126 PRIVATE WELL 12277 1 
7/1/1941 300 PUBLIC WELL SPRING BLUFF SUBD - 33772 3 
10/1/1941 200 PRIVATE WELL 12462 5 
5/1/1944 55 PRIVATE WELL 12456 5 
12/1/1944 0 PRIVATE WELL 12478 2 
4/1/1945 21 PRIVATE WELL 12349 12 
4/1/1945 796 PRIVATE WELL 12373 18 
11/1/1945 148 PRIVATE WELL 12268 2 
8/1/1946 54 PRIVATE WELL 12298 10 
7/1/1947 192 PUBLIC WELL UNION - 33731 2 
7/1/1947 269 PUBLIC WELL BULL VALLEY SUBD - 33889 3 
7/1/1947 166 PUBLIC WELL RICHMOND - 33893 3 
7/1/1947 198 PUBLIC WELL WOODSTOCK - 33814 4 
7/1/1947 300 PUBLIC WELL SPRING BLUFF SUBD - 33773 5 
7/1/1947 2,000 PUBLIC WELL CRYSTAL LAKE - 33822 5 
7/1/1947 145 PUBLIC WELL MARENGO ESTATES SUBD - 33793 10 
7/1/1947 69 PUBLIC WELL HUNTLEY - 33740 12 
7/1/1947 280 PUBLIC WELL CRYSTAL LAKE - 33839 17 
7/1/1947 238 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33748 21 
7/1/1947 21 PUBLIC WELL MARENGO - 56487 21 
7/8/1947 170 PUBLIC WELL TC INDUSTRIES INC - 33863 8 
7/14/1947 71 PUBLIC WELL HARVARD - 56485 38 
6/1/1948 423 PRIVATE WELL 12301 2 
6/1/1948 44 PUBLIC WELL CRYSTAL LAKE - 33756 6 
7/1/1948 48 PUBLIC WELL CRYSTAL LAKE - 33757 8 
10/1/1948 57 PUBLIC WELL CRYSTAL LAKE - 33758 9 
10/1/1948 57 PUBLIC WELL CRYSTAL LAKE - 33759 9 
12/1/1948 846 PRIVATE WELL 12376 8 
12/1/1948 846 PRIVATE WELL 12377 8 
12/1/1948 846 PRIVATE WELL 12378 8 
4/1/1950 428 PRIVATE WELL 12388 2 
4/1/1950 109 PRIVATE WELL 12455 23 
9/1/1950 75 PRIVATE WELL 12460 4 
5/1/1951 1,028 PRIVATE WELL 12374 11 
6/1/1951 0 PRIVATE WELL 12340 3 
11/1/1953 63 PUBLIC WELL HUNTLEY - 33741 10 
11/1/1953 63 PUBLIC WELL HUNTLEY - 33742 11 
2/1/1954 197 PRIVATE WELL 12403 2 
2/1/1954 231 PRIVATE WELL 12402 102 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
3/1/1954 197 PRIVATE WELL 12406 2 
3/1/1954 231 PRIVATE WELL 12405 8 
3/1/1954 231 PRIVATE WELL 12404 56 
12/1/1955 2,000 PUBLIC WELL CRYSTAL LAKE - 33750 7 
12/1/1955 1,555 PUBLIC WELL CRYSTAL LAKE - 33828 9 
4/1/1956 144 PUBLIC WELL RICHMOND - 33894 4 
4/1/1956 103 PRIVATE WELL 12439 8 
9/1/1956 120 PUBLIC WELL MARENGO ESTATES SUBD - 33789 9 
9/1/1956 85 PUBLIC WELL TC INDUSTRIES INC - 33864 59 
11/1/1956 155 PRIVATE WELL 12305 19 
1/1/1957 330 PRIVATE WELL 12407 440 
2/1/1957 435 PRIVATE WELL 12408 4 
2/1/1957 87 PRIVATE WELL 12286 4 
2/1/1957 97 PRIVATE WELL 12285 5 
8/1/1957 114 PUBLIC WELL JOHNSBURG - 33780 9 
9/1/1957 1,355 PUBLIC WELL CRYSTAL LAKE - 33829 13 
10/1/1957 1,218 PUBLIC WELL CRYSTAL LAKE - 33857 5 
3/1/1958 1,028 PUBLIC WELL MARENGO - 33803 5 
4/1/1958 283 PRIVATE WELL 12395 3 
4/1/1958 300 PUBLIC WELL SPRING BLUFF SUBD - 33776 5 
4/1/1958 120 PUBLIC WELL MARENGO ESTATES SUBD - 33790 9 
4/1/1958 20 PRIVATE WELL 12333 10 
5/1/1958 1,028 PUBLIC WELL MARENGO - 33804 3 
5/1/1958 846 PRIVATE WELL 12375 4 
5/1/1958 1,820 PRIVATE WELL 12324 6 
5/1/1958 68 PUBLIC WELL HARVARD - 33882 28 
6/1/1958 144 PUBLIC WELL RICHMOND - 33895 1 
6/1/1958 1,783 PRIVATE WELL 12487 2 
6/1/1958 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33874 2 
6/1/1958 276 PUBLIC WELL BULL VALLEY SUBD - 33890 3 
6/1/1958 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33849 4 
6/1/1958 232 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33872 4 
6/1/1958 92 PUBLIC WELL MC HENRY - 33865 6 
8/1/1958 108 PRIVATE WELL 12440 6 
8/1/1958 1,161 PRIVATE WELL 12470 10 
11/1/1958 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33816 1 
11/1/1958 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 33860 2 
11/1/1958 1,218 PUBLIC WELL CRYSTAL LAKE - 33751 2 
11/1/1958 87 PUBLIC WELL NORTHERN IL UTILITIES INC - 33859 11 
11/1/1958 63 PUBLIC WELL HUNTLEY - 33743 12 
4/1/1959 47 PUBLIC WELL MORAINE HILLS STATE PARK - 33824 17 
11/1/1959 0 PRIVATE WELL 12323 10 
3/1/1960 127 PUBLIC WELL WOODSTOCK - 33854 5 
3/1/1960 73 PRIVATE WELL 12400 8 
5/1/1960 268 PRIVATE WELL 12401 1 
5/1/1960 123 PRIVATE WELL 12425 1 
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Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
5/1/1960 447 PRIVATE WELL 12302 4 
5/1/1960 200 PUBLIC WELL WOODSTOCK - 33855 6 
6/1/1960 190 PRIVATE WELL 12453 4 
6/1/1960 250 PUBLIC WELL -56486 8 
7/1/1960 106 PRIVATE WELL 12287 4 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33868 5 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33869 5 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33870 5 
8/1/1960 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33745 4 
9/1/1960 189 PUBLIC WELL WOODSTOCK - 33851 1 
11/1/1960 193 PUBLIC WELL WOODSTOCK - 33853 4 
2/1/1961 298 PRIVATE WELL 12479 1 
5/1/1961 114 PUBLIC WELL WOODSTOCK - 33852 23 
6/1/1961 300 PUBLIC WELL SPRING BLUFF SUBD - 33774 2 
6/1/1961 155 PUBLIC WELL SPRING BLUFF SUBD - 33777 7 
8/1/1961 70 PRIVATE WELL 12463 3 
8/1/1961 70 PRIVATE WELL 12464 3 
8/1/1961 70 PRIVATE WELL 12466 3 
8/1/1961 170 PUBLIC WELL MARENGO - 33798 41 
8/1/1961 170 PUBLIC WELL MARENGO - 33797 43 
8/1/1961 170 PUBLIC WELL MARENGO - 33796 46 
8/1/1961 70 PRIVATE WELL 12465 293 
1/1/1962 112 PUBLIC WELL MARENGO - 33800 26 
1/1/1962 112 PUBLIC WELL MARENGO - 33801 26 
2/1/1962 85 PRIVATE WELL 12380 30 
3/1/1962 80 PUBLIC WELL UNION - 33734 8 
3/1/1962 85 PUBLIC WELL MARENGO - 33808 9 
3/1/1962 85 PRIVATE WELL 12381 12 
5/1/1962 122 PUBLIC WELL SPRING BLUFF SUBD - 33770 1 
6/1/1962 1,255 PUBLIC WELL ALGONQUIN - 33785 5 
7/1/1962 1,200 PRIVATE WELL 12468 2 
7/1/1962 100 PRIVATE WELL 12413 13 
12/1/1962 147 PUBLIC WELL HARVARD - 33887 1 
1/1/1963 1,355 PUBLIC WELL CRYSTAL LAKE - 33830 10 
3/1/1963 371 PUBLIC WELL CRYSTAL LAKE - 33831 15 
7/1/1963 1,295 PUBLIC WELL CRYSTAL LAKE - 33760 2 
11/1/1963 116 PRIVATE WELL 12397 3 
2/1/1964 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33768 3 
5/1/1964 65 PRIVATE WELL 12347 1 
7/1/1964 1,400 PUBLIC WELL CRYSTAL LAKE - 33832 2 
10/1/1964 1,218 PUBLIC WELL CRYSTAL LAKE - 33752 2 
11/1/1964 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33850 3 
11/1/1964 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33873 3 
11/1/1964 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33856 4 
11/1/1964 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33875 4 
11/1/1964 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33746 5 



A-6 

001143 – 11/06 Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
4/1/1965 197 PUBLIC WELL HARVARD - 33885 1 
8/1/1965 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33769 3 
3/1/1966 1,295 PUBLIC WELL CRYSTAL LAKE - 33761 2 
3/1/1966 1,218 PUBLIC WELL CRYSTAL LAKE - 33753 3 
3/1/1966 1,400 PUBLIC WELL CRYSTAL LAKE - 33833 6 
7/1/1966 120 PRIVATE WELL 12270 1 
7/1/1966 180 PRIVATE WELL 12271 1 
7/1/1966 310 PRIVATE WELL 12452 1 
7/1/1966 200 PRIVATE WELL 12454 1 
8/1/1966 1,295 PUBLIC WELL CRYSTAL LAKE - 33762 2 
8/1/1966 1,218 PUBLIC WELL CRYSTAL LAKE - 33754 3 
8/1/1966 1,400 PUBLIC WELL CRYSTAL LAKE - 33834 3 
10/1/1966 134 PRIVATE WELL 12423 1 
12/1/1966 197 PUBLIC WELL HARVARD - 33884 2 
12/1/1966 127 PRIVATE WELL 12424 5 
12/1/1966 98 PRIVATE WELL 12422 7 
2/1/1967 85 PRIVATE WELL 12308 11 
1/1/1968 78 PRIVATE WELL 12296 14 
6/1/1968 269 PRIVATE WELL 12429 2 
7/1/1968 205 PRIVATE WELL 12451 1 
7/1/1968 220 PRIVATE WELL 12492 1 
7/1/1968 136 PRIVATE WELL 12341 1 
12/1/1968 1,220 PRIVATE WELL 12474 2 
12/1/1968 188 PUBLIC WELL ALGONQUIN - 33781 5 
1/1/1969 625 PUBLIC WELL ILL TOLL HIGHWAY COMM-MARENGO - 33728 12 
5/1/1969 319 PRIVATE WELL 12432 18 
5/1/1969 60 PRIVATE WELL 12431 102 
5/1/1969 62 PRIVATE WELL 12433 115 
7/1/1969 140 PRIVATE WELL 12327 1 
7/1/1969 375 PRIVATE WELL 12410 2 
7/1/1969 80 PUBLIC WELL UNION - 33733 17 
7/1/1969 423 PUBLIC WELL CRYSTAL LAKE - 33749 25 
9/1/1969 197 PUBLIC WELL HARVARD - 33886 4 
9/1/1969 69 PUBLIC WELL HARVARD - 33880 31 
9/1/1969 71 PUBLIC WELL HARVARD - 33879 36 
9/1/1969 68 PUBLIC WELL HARVARD - 33883 37 
10/1/1969 95 PUBLIC WELL HUNTLEY - 33738 28 
3/1/1970 30 PUBLIC WELL RICHMOND - 33896 11 
3/1/1970 30 PUBLIC WELL RICHMOND - 33897 15 
3/1/1970 460 PRIVATE WELL 12338 205 
5/1/1970 188 PUBLIC WELL ALGONQUIN - 33782 2 
1/1/1971 1,262 PRIVATE WELL 12307 3 
1/3/1971 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34080 113 
3/1/1971 70 PRIVATE WELL 12386 1 
3/1/1971 210 PRIVATE WELL 12272 1 
3/1/1971 80 PRIVATE WELL 12256 6 
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3/1/1971 137 PRIVATE WELL 12275 10 
3/1/1971 180 PRIVATE WELL 12274 13 
3/1/1971 40 PRIVATE WELL 12339 13 
3/1/1971 28 PRIVATE WELL 12260 15 
3/1/1971 25 PRIVATE WELL 12248 16 
3/1/1971 190 PRIVATE WELL 12273 19 
3/1/1971 25 PRIVATE WELL 12382 20 
3/1/1971 20 PRIVATE WELL 12249 20 
3/1/1971 23 PRIVATE WELL 12393 34 
3/1/1971 33 PRIVATE WELL 12254 50 
3/1/1971 22 PRIVATE WELL 12242 80 
3/1/1971 160 PRIVATE WELL 12255 96 
4/1/1971 319 PRIVATE WELL 12436 22 
4/1/1971 62 PRIVATE WELL 12435 75 
4/1/1971 60 PRIVATE WELL 12434 125 
6/1/1971 20 PRIVATE WELL 12231 1 
6/1/1971 0 PRIVATE WELL 12265 1 
6/1/1971 18 PRIVATE WELL 12232 13 
6/1/1971 28 PRIVATE WELL 12233 16 
6/1/1971 28 PRIVATE WELL 12263 16 
6/1/1971 25 PRIVATE WELL 12251 18 
6/1/1971 18 PRIVATE WELL 12241 20 
6/1/1971 20 PRIVATE WELL 12250 21 
6/1/1971 21 PRIVATE WELL 12262 24 
6/1/1971 30 PRIVATE WELL 12353 29 
6/1/1971 16 PRIVATE WELL 12253 33 
6/1/1971 24 PRIVATE WELL 12261 55 
6/1/1971 15 PRIVATE WELL 12352 55 
6/1/1971 22 PRIVATE WELL 12243 77 
7/1/1971 120 PUBLIC WELL MARENGO ESTATES SUBD - 33791 52 
7/1/1971 145 PUBLIC WELL MARENGO ESTATES SUBD - 33794 77 
7/1/1971 23 PRIVATE WELL 12394 78 
8/1/1971 45 PRIVATE WELL 12504 2 
9/20/1971 120 PUBLIC WELL MARENGO ESTATES SUBD - 34006 56 
9/20/1971 145 PUBLIC WELL MARENGO ESTATES SUBD - 34007 64 

10/19/1971 100 PUBLIC WELL MARENGO - 34015 18 
10/19/1971 85 PUBLIC WELL MARENGO - 34019 56 
10/26/1971 185 PUBLIC WELL TC INDUSTRIES INC - 34150 2 
10/26/1971 158 PUBLIC WELL RICHMOND - 34195 2 
10/26/1971 120 PUBLIC WELL JOHNSBURG - 33988 6 
10/27/1971 1,300 PUBLIC WELL CRYSTAL LAKE - 33901 3 
11/3/1971 95 PUBLIC WELL MC HENRY - 34132 16 
11/5/1971 178 PUBLIC WELL DEERING OAKS SUBD - 34044 14 
11/7/1971 255 PUBLIC WELL ALGONQUIN - 33932 5 
11/7/1971 5 PUBLIC WELL ALGONQUIN - 33980 23 
11/9/1971 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 34125 5 



A-8 

001143 – 11/06 Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

Data 
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(ft) Source Type Site Name 
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11/9/1971 225 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34070 9 

11/18/1971 95 PUBLIC WELL HUNTLEY - 33924 20 
12/20/1971 189 PUBLIC WELL NUNDA UTILITY CO - 33904 3 
12/20/1971 189 PUBLIC WELL NUNDA UTILITY CO - 33905 3 
12/20/1971 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34045 40 
1/10/1972 160 PUBLIC WELL HIGHLAND SHORES WATER CO - 34092 3 
1/24/1972 327 PUBLIC WELL JOHNSBURG - 33993 5 
1/24/1972 347 PUBLIC WELL JOHNSBURG - 33977 15 
1/25/1972 0 PUBLIC WELL WONDER LAKE WATER CO - 34081 12 
1/29/1972 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34034 1 
1/29/1972 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34039 1 
1/31/1972 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34054 3 
2/1/1972 92 PUBLIC WELL UNION - 33911 18 
2/2/1972 114 PUBLIC WELL WOODSTOCK - 34026 18 
2/2/1972 193 PUBLIC WELL WOODSTOCK - 34108 24 
2/23/1972 189 PUBLIC WELL NUNDA UTILITY CO - 34076 7 
4/17/1972 189 PUBLIC WELL WOODSTOCK - 33902 5 
4/17/1972 196 PUBLIC WELL WOODSTOCK - 34027 6 
5/9/1972 1,295 PUBLIC WELL CRYSTAL LAKE - 33763 1 
5/9/1972 2,000 PUBLIC WELL CRYSTAL LAKE - 33755 2 
5/9/1972 1,265 PUBLIC WELL ALGONQUIN - 33787 3 
5/9/1972 1,400 PUBLIC WELL CRYSTAL LAKE - 33835 3 
5/10/1972 97 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34071 14 
5/26/1972 1,345 PUBLIC WELL SPRING BLUFF SUBD - 33964 3 
5/26/1972 155 PUBLIC WELL SPRING BLUFF SUBD - 33971 18 
6/20/1972 18 PRIVATE WELL 12367 6 
6/20/1972 28 PRIVATE WELL 12234 22 
6/20/1972 22 PRIVATE WELL 12235 22 
6/20/1972 30 PRIVATE WELL 12354 36 
6/20/1972 25 PRIVATE WELL 12366 46 
6/20/1972 22 PRIVATE WELL 12244 74 
7/24/1972 160 PUBLIC WELL JOHNSBURG - 33987 15 
8/9/1972 395 PUBLIC WELL LAKEWOOD - 33735 4 
8/22/1972 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34113 2 
8/28/1972 395 PUBLIC WELL LAKEWOOD - 33736 4 

10/17/1972 186 PRIVATE WELL 12278 5 
10/17/1972 201 PRIVATE WELL 12414 8 
10/30/1972 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34117 3 
11/1/1972 0 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33936 5 

12/18/1972 0 PUBLIC WELL JOHNSBURG - 33985 5 
1/24/1973 15 PRIVATE WELL 12389 24 
2/2/1973 82 PRIVATE WELL 12506 1 
2/2/1973 82 PRIVATE WELL 12505 2 
2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33826 4 
2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33827 4 
3/1/1973 1,300 PUBLIC WELL CRYSTAL LAKE - 33764 3 
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3/7/1973 114 PUBLIC WELL WOODSTOCK - 57549 25 
3/14/1973 215 PUBLIC WELL NORTHERN IL UTILITIES INC - 34121 1 
3/14/1973 160 PUBLIC WELL HIGHLAND SHORES WATER CO - 34093 2 
3/14/1973 201 PUBLIC WELL HARVARD - 34186 5 
3/14/1973 68 PUBLIC WELL HARVARD - 34181 46 
3/20/1973 300 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33942 46 
3/21/1973 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34170 1 
3/21/1973 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34156 8 
3/26/1973 100 PRIVATE WELL 12317 32 
4/16/1973 1,265 PUBLIC WELL ALGONQUIN - 33786 12 
5/15/1973 0 PUBLIC WELL WONDER LAKE WATER CO - 33907 1 
6/7/1973 22 PRIVATE WELL 12368 4 
6/7/1973 10 PRIVATE WELL 12355 14 
6/7/1973 23 PRIVATE WELL 12369 36 
6/7/1973 30 PRIVATE WELL 12356 43 
6/7/1973 23 PRIVATE WELL 12370 90 
6/7/1973 25 PRIVATE WELL 12245 250 
6/8/1973 18 PRIVATE WELL 12348 15 
6/11/1973 278 PUBLIC WELL BULL VALLEY SUBD - 33891 10 
6/15/1973 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34087 2 
7/17/1973 90 PRIVATE WELL 12475 2 
7/19/1973 0 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33953 8 
7/24/1973 0 PUBLIC WELL HIGHLAND SHORES WATER CO - 34094 3 
8/1/1973 1,130 PRIVATE WELL 12471 1 
8/7/1973 180 PUBLIC WELL WONDER LAKE WATER CO - 34082 3 
8/24/1973 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34160 1 
1/9/1974 84 PRIVATE WELL 12300 37 
2/26/1974 208 PRIVATE WELL 12449 55 
3/28/1974 60 PUBLIC WELL TC INDUSTRIES INC - 34146 20 
4/2/1974 188 PUBLIC WELL ALGONQUIN - 33997 2 
4/10/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33954 4 
5/13/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33767 4 
5/14/1974 395 PUBLIC WELL LAKEWOOD - 33737 6 
5/14/1974 120 PUBLIC WELL EASTWOOD MANOR WATER CO - 33861 12 
6/4/1974 336 PRIVATE WELL 12345 2 
6/6/1974 86 PUBLIC WELL MC HENRY - 34137 26 
6/10/1974 60 PUBLIC WELL TC INDUSTRIES INC - 33871 49 
6/17/1974 15 PRIVATE WELL 12357 10 
6/17/1974 28 PRIVATE WELL 12264 17 
6/17/1974 30 PRIVATE WELL 12365 25 
6/17/1974 22 PRIVATE WELL 12237 25 
6/17/1974 20 PRIVATE WELL 12364 27 
6/17/1974 28 PRIVATE WELL 12236 43 
6/17/1974 25 PRIVATE WELL 12358 63 
6/17/1974 22 PRIVATE WELL 12246 225 
7/17/1974 420 PRIVATE WELL 12448 2 
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7/17/1974 221 PRIVATE WELL 12415 3 
7/24/1974 395 PUBLIC WELL LAKEWOOD - 33919 5 
8/5/1974 1,160 PRIVATE WELL 12467 1 
1/6/1975 100 PUBLIC WELL MARENGO - 34016 27 
1/6/1975 85 PUBLIC WELL MARENGO - 34020 60 
2/23/1975 198 PRIVATE WELL 12461 3 
4/21/1975 285 PUBLIC WELL CRYSTAL LAKE - 57540 36.6 
4/21/1975 48 PUBLIC WELL CRYSTAL LAKE - 33943 85 
5/1/1975 953 PRIVATE WELL 12326 1 
6/1/1975 75 PRIVATE WELL 12458 8 
6/6/1975 22 PRIVATE WELL 12238 22 
6/6/1975 30 PRIVATE WELL 12359 70 
6/6/1975 22 PRIVATE WELL 12247 178 
8/4/1975 1,296 PUBLIC WELL CRYSTAL LAKE - 33944 1 
8/4/1975 1,300 PUBLIC WELL CRYSTAL LAKE - 33947 2 
8/4/1975 1,400 PUBLIC WELL CRYSTAL LAKE - 34060 3 
8/13/1975 258 PRIVATE WELL 12280 9 

10/21/1975 95 PUBLIC WELL HUNTLEY - 33925 20 
10/21/1975 61 PUBLIC WELL HUNTLEY - 57529 23 
12/2/1975 160 PUBLIC WELL RICHMOND - 34196 2.3 
12/2/1975 160 PUBLIC WELL RICHMOND - 34200 16 
2/3/1976 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34040 2 
2/3/1976 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34035 8 
2/5/1976 80 PUBLIC WELL UNION - 33912 32 
2/10/1976 1,028 PUBLIC WELL MARENGO - 33805 6 
2/10/1976 100 PUBLIC WELL MARENGO - 33802 31 
2/10/1976 85 PUBLIC WELL MARENGO - 33809 39 
2/17/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34066 12 
3/25/1976 1,300 PUBLIC WELL CRYSTAL LAKE - 33766 1 
4/7/1976 155 PUBLIC WELL ALGONQUIN - 57530 2.6 
4/7/1976 1,255 PUBLIC WELL ALGONQUIN - 57533 2.7 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34127 2 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34126 9 
4/12/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34050 12 
4/19/1976 95 PUBLIC WELL HUNTLEY - 33926 26 
4/20/1976 189 PUBLIC WELL NUNDA UTILITY CO - 34077 3.4 
4/21/1976 0 PUBLIC WELL MARENGO ESTATES SUBD - 34012 46 
4/21/1976 0 PUBLIC WELL MARENGO ESTATES SUBD - 34008 60 
4/22/1976 912 PUBLIC WELL JOHNSBURG - 34204 2.3 
4/26/1976 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33965 3.2 
4/26/1976 189 PUBLIC WELL WOODSTOCK - 34099 5.1 
4/26/1976 155 PUBLIC WELL SPRING BLUFF SUBD - 33972 26 
4/27/1976 192 PUBLIC WELL WOODSTOCK - 34109 33 
4/28/1976 185 PUBLIC WELL TC INDUSTRIES INC - 34151 4.7 
5/17/1976 93 PUBLIC WELL UNION - 33913 42 
5/18/1976 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34155 12 
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(mg/L) 
5/18/1976 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34159 12 
5/24/1976 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33933 7.4 
6/1/1976 99 PUBLIC WELL MARENGO - 34017 35 
6/2/1976 0 PUBLIC WELL ALGONQUIN - 33981 35 
6/7/1976 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34072 15 
6/8/1976 204 PUBLIC WELL NORTHERN IL UTILITIES INC - 34122 1.3 
6/8/1976 180 PUBLIC WELL WONDER LAKE WATER CO - 34083 1.7 
6/8/1976 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34088 2.1 
6/8/1976 203 PUBLIC WELL HIGHLAND SHORES WATER CO - 34095 2.8 
6/8/1976 418 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33955 5 
6/8/1976 270 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33961 6.8 
6/15/1976 81 PUBLIC WELL MC HENRY - 34133 21 
6/15/1976 1,953 PUBLIC WELL MC HENRY - 34138 37 
7/2/1976 87 PUBLIC WELL MARENGO - 33807 28 
7/7/1976 0 PUBLIC WELL MARENGO - 34018 30 
7/29/1976 71 PUBLIC WELL MORAINE HILLS STATE PARK - 33848 1 
7/29/1976 88 PUBLIC WELL MORAINE HILLS STATE PARK - 33841 1 
7/29/1976 95 PUBLIC WELL MORAINE HILLS STATE PARK - 33843 2 
7/29/1976 0 PRIVATE WELL 33815 3 
7/29/1976 62 PUBLIC WELL MORAINE HILLS STATE PARK - 33847 3 
7/29/1976 73 PRIVATE WELL 33844 6 
7/29/1976 162 PUBLIC WELL MORAINE HILLS STATE PARK - 33840 6 
7/29/1976 83 PUBLIC WELL MORAINE HILLS STATE PARK - 33842 9 
7/29/1976 60 PUBLIC WELL MORAINE HILLS STATE PARK - 33845 10 
7/29/1976 47 PRIVATE WELL 33825 42 
7/30/1976 82 PUBLIC WELL -33899 1 
7/30/1976 82 PUBLIC WELL -33900 1 
8/1/1976 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34046 40 
9/16/1976 114 PUBLIC WELL WOODSTOCK - 34103 14 
9/22/1976 120 PRIVATE WELL 12383 6 

10/18/1976 290 PUBLIC WELL HARVARD - 34187 6.6 
10/18/1976 90 PUBLIC WELL HARVARD - 57553 35 
10/18/1976 90 PUBLIC WELL HARVARD - 34172 52 
10/18/1976 100 PUBLIC WELL HARVARD - 34182 59 
1/31/1977 395 PUBLIC WELL LAKEWOOD - 57525 4.6 
1/31/1977 276 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 57539 5.1 
1/31/1977 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34055 5.3 
3/9/1977 1,400 PUBLIC WELL CRYSTAL LAKE - 34061 2.1 
3/9/1977 1,300 PUBLIC WELL CRYSTAL LAKE - 33948 2.4 
6/13/1977 210 PRIVATE WELL 12239 1 
6/13/1977 31 PRIVATE WELL 12361 48 
6/13/1977 30 PRIVATE WELL 12360 60 
6/13/1977 40 PRIVATE WELL 12362 65 
6/13/1977 22 PRIVATE WELL 12257 128 
6/21/1977 178 PRIVATE WELL 12427 60 
8/1/1977 1,305 PUBLIC WELL SPRING BLUFF SUBD - 33778 2 
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8/3/1977 0 PUBLIC WELL UNION - 33914 41 
8/22/1977 295 PRIVATE WELL 12497 2 
9/2/1977 955 PUBLIC WELL ALGONQUIN - 33784 3 
9/27/1977 1,295 PUBLIC WELL CRYSTAL LAKE - 33945 1 

12/28/1977 93 PUBLIC WELL UNION - 57521 17 
2/1/1978 144 PUBLIC WELL RICHMOND - 34201 16 
2/6/1978 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34041 1 
2/9/1978 150 PUBLIC WELL RICHMOND - 57551 17 
2/20/1978 1,220 PRIVATE WELL 12481 5 
3/20/1978 95 PUBLIC WELL HUNTLEY - 33927 23 
3/21/1978 0 PUBLIC WELL JOHNSBURG - 33989 13 
3/27/1978 185 PUBLIC WELL TC INDUSTRIES INC - 34152 5 
3/27/1978 94 PUBLIC WELL TC INDUSTRIES INC - 34143 9.3 
3/28/1978 200 PUBLIC WELL DEERING OAKS SUBD - 34051 13 
3/28/1978 170 PUBLIC WELL ALGONQUIN - 33982 28 
3/29/1978 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34114 13 
4/3/1978 148 PUBLIC WELL MARENGO ESTATES SUBD - 57526 51 
4/4/1978 131 PUBLIC WELL TC INDUSTRIES INC - 33867 8 
4/10/1978 350 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33939 118 
4/21/1978 60 PUBLIC WELL TC INDUSTRIES INC - 57550 29 
4/24/1978 189 PUBLIC WELL NUNDA UTILITY CO - 34078 2.8 
4/25/1978 85 PUBLIC WELL MARENGO - 57542 33 
4/26/1978 278 PUBLIC WELL BULL VALLEY SUBD - 34190 60 
5/10/1978 136 PRIVATE WELL 12269 1 
5/22/1978 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34073 13 
6/5/1978 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34089 3 
6/5/1978 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34096 4 
6/7/1978 210 PUBLIC WELL NORTHERN IL UTILITIES INC - 34118 1.1 
6/21/1978 0 PUBLIC WELL JOHNSBURG - 57527 4.7 
7/5/1978 189 PUBLIC WELL NUNDA UTILITY CO - 34079 1.5 
7/5/1978 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33934 5.8 
7/5/1978 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34157 14 
7/6/1978 141 PRIVATE WELL 12488 305 
7/10/1978 180 PUBLIC WELL WONDER LAKE WATER CO - 34084 1.7 
7/10/1978 86 PUBLIC WELL MC HENRY - 34139 57 
7/11/1978 1,243 PUBLIC WELL ALGONQUIN - 34003 2.8 
7/11/1978 85 PUBLIC WELL MC HENRY - 34134 41 
7/19/1978 189 PUBLIC WELL WOODSTOCK - 34100 12 
7/19/1978 114 PUBLIC WELL WOODSTOCK - 34104 16 
7/19/1978 192 PUBLIC WELL WOODSTOCK - 34110 18 
7/31/1978 140 PRIVATE WELL 12396 11 
8/8/1978 131 PUBLIC WELL ALGONQUIN - 33788 6 
9/26/1978 1,300 PUBLIC WELL CRYSTAL LAKE - 57522 1.9 
9/27/1978 69 PUBLIC WELL HARVARD - 57552 3 
9/27/1978 71 PUBLIC WELL HARVARD - 34173 69 
9/27/1978 68 PUBLIC WELL HARVARD - 34183 69 
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10/19/1978 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34165 2.4 
11/8/1978 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34171 1.4 
11/8/1978 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34161 2.1 

11/14/1978 80 PUBLIC WELL UNION - 33916 88 
11/20/1978 395 PUBLIC WELL LAKEWOOD - 33921 3.8 
11/20/1978 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34057 13 

1/9/1979 327 PUBLIC WELL JOHNSBURG - 33978 28 
1/30/1979 60 PRIVATE WELL 12390 10 
1/31/1979 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34128 2 
2/20/1979 155 PUBLIC WELL SPRING BLUFF SUBD - 33973 25 
4/3/1979 257 PUBLIC WELL JOHNSBURG - 33994 10 
6/13/1979 87 PUBLIC WELL MARENGO - 34023 28 

10/16/1979 955 PUBLIC WELL ALGONQUIN - 57532 2 
12/19/1979 210 PUBLIC WELL MC HENRY - 34140 43 
1/21/1980 0 PRIVATE WELL 12472 5 
1/22/1980 1,400 PUBLIC WELL CRYSTAL LAKE - 34062 2.7 
1/30/1980 192 PUBLIC WELL UNION - 57520 33 
4/5/1980 278 PUBLIC WELL BULL VALLEY SUBD - 34191 77 
4/8/1980 95 PUBLIC WELL HUNTLEY - 33928 22 
4/11/1980 1,345 PUBLIC WELL SPRING BLUFF SUBD - 33966 2.2 
4/16/1980 185 PUBLIC WELL TC INDUSTRIES INC - 34153 8.5 
4/16/1980 94 PUBLIC WELL TC INDUSTRIES INC - 34144 9.7 
4/16/1980 60 PUBLIC WELL TC INDUSTRIES INC - 34148 51 
4/21/1980 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 34119 1.4 
4/21/1980 180 PUBLIC WELL WONDER LAKE WATER CO - 34085 1.7 
4/21/1980 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34090 2.3 
4/21/1980 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34097 3.9 
4/21/1980 85 PUBLIC WELL MC HENRY - 34135 39 
4/21/1980 210 PUBLIC WELL MC HENRY - 34141 42 
4/22/1980 290 PUBLIC WELL CLAREMONT HILLS SUBD - 57546 1.7 
4/22/1980 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34042 2.9 
4/22/1980 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33956 11 
4/22/1980 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33962 18 
4/28/1980 120 PUBLIC WELL MARENGO ESTATES SUBD - 34013 50 
4/28/1980 140 PUBLIC WELL MARENGO ESTATES SUBD - 34010 72 
4/29/1980 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34074 16 
4/30/1980 170 PUBLIC WELL RICHMOND - 34198 3.6 
4/30/1980 144 PUBLIC WELL RICHMOND - 34202 24 
5/5/1980 80 PUBLIC WELL UNION - 33917 124 
5/12/1980 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33937 8.3 
5/12/1980 155 PUBLIC WELL SPRING BLUFF SUBD - 33974 24 
5/13/1980 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33940 149 
5/28/1980 178 PUBLIC WELL DEERING OAKS SUBD - 34052 14 
6/10/1980 230 PRIVATE WELL 12240 < 1 
6/12/1980 25 PRIVATE WELL 12363 19 
6/12/1980 22 PRIVATE WELL 12351 24 
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6/12/1980 38 PRIVATE WELL 12350 67 
7/8/1980 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34129 7.6 
9/2/1980 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33935 12 
9/4/1980 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34158 19 
9/22/1980 550 PRIVATE WELL 12450 5 
10/2/1980 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33818 40 
10/2/1980 210 PUBLIC WELL MC HENRY - 33866 42 
11/5/1980 188 PUBLIC WELL ALGONQUIN - 57531 2 
11/5/1980 165 PUBLIC WELL ALGONQUIN - 33983 4.8 
12/4/1980 141 PRIVATE WELL 12489 < 1 
12/5/1980 1,200 PRIVATE WELL 12469 1 
12/8/1980 131 PUBLIC WELL ALGONQUIN - 57534 6.2 
12/9/1980 1,300 PUBLIC WELL CRYSTAL LAKE - 57523 1.2 

12/10/1980 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34162 6.2 
12/10/1980 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59001 6.2 
12/15/1980 205 PUBLIC WELL WOODSTOCK - 57536 3.8 
12/15/1980 189 PUBLIC WELL WOODSTOCK - 57548 4.9 
12/15/1980 114 PUBLIC WELL WOODSTOCK - 34105 20 
12/15/1980 71 PUBLIC WELL HARVARD - 34174 64 
12/15/1980 68 PUBLIC WELL HARVARD - 57554 70 
12/15/1980 197 PUBLIC WELL HARVARD - 34188 74 
12/15/1980 69 PUBLIC WELL HARVARD - 34179 85 
12/17/1980 280 PUBLIC WELL CRYSTAL LAKE - 57541 48 
12/29/1980 280 PUBLIC WELL DEERING OAKS SUBD - 57537 15 
1/14/1981 395 PUBLIC WELL LAKEWOOD - 33922 5.2 
1/14/1981 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34058 11 
1/21/1981 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34166 3 
2/18/1981 910 PUBLIC WELL JOHNSBURG - 34205 7.8 
3/19/1981 196 PUBLIC WELL WOODSTOCK - 57535 8 
3/31/1981 1,400 PUBLIC WELL CRYSTAL LAKE - 34063 1.8 
4/1/1981 114 PUBLIC WELL JOHNSBURG - 57528 24 
4/7/1981 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34130 20 
4/29/1981 257 PUBLIC WELL JOHNSBURG - 33995 7.6 
5/6/1981 1,300 PUBLIC WELL CRYSTAL LAKE - 57524 20 
5/28/1981 100 PUBLIC WELL JOHNSBURG - 34193 13 
6/28/1981 87 PUBLIC WELL MARENGO - 34024 27 
7/22/1981 298 PRIVATE WELL 12288 5 
9/17/1981 298 PRIVATE WELL 12289 3 
11/2/1981 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34036 7.1 
11/2/1981 87 PUBLIC WELL NORTHERN IL UTILITIES INC - 34123 70 
11/6/1981 192 PUBLIC WELL UNION - 33910 1.5 

11/10/1981 194 PUBLIC WELL CARY - 58908 44 
11/24/1981 132 PRIVATE WELL 12426 4 

2/7/1982 131 PUBLIC WELL TC INDUSTRIES INC - 34145 7.9 
3/1/1982 192 PUBLIC WELL UNION - 33732 < 1 
4/19/1982 154 PUBLIC WELL HUNTLEY - 59153 1.2 
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4/19/1982 95 PUBLIC WELL HUNTLEY - 59154 33 
5/17/1982 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34043 2.5 
5/17/1982 189 PUBLIC WELL NUNDA UTILITY CO - 33906 3.6 
5/17/1982 189 PUBLIC WELL NUNDA UTILITY CO - 59203 8.7 
5/17/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33957 11 
5/17/1982 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33963 26 
5/18/1982 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 34120 1.5 
5/18/1982 85 PUBLIC WELL MC HENRY - 34136 34 
5/18/1982 210 PUBLIC WELL MC HENRY - 34142 45 
5/18/1982 278 PUBLIC WELL BULL VALLEY SUBD - 34192 72 
5/19/1982 180 PUBLIC WELL WONDER LAKE WATER CO - 34086 2 
5/19/1982 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34091 2.6 
5/19/1982 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34098 4 
5/19/1982 360 PUBLIC WELL PRAIRIE RIDGE ASSN - 34112 9.9 
5/19/1982 178 PUBLIC WELL DEERING OAKS SUBD - 59206 14 
5/19/1982 155 PUBLIC WELL CARY - 59205 19 
5/24/1982 165 PUBLIC WELL ALGONQUIN - 33984 5.4 
5/24/1982 185 PUBLIC WELL MC HENRY - 59210 9.9 
5/24/1982 95 PUBLIC WELL MC HENRY - 59209 12 
5/24/1982 85 PUBLIC WELL MARENGO - 59212 34 
5/24/1982 60 PUBLIC WELL TC INDUSTRIES INC - 34149 101 
6/1/1982 1,295 PUBLIC WELL CRYSTAL LAKE - 33946 1 
6/1/1982 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34037 7.3 
6/1/1982 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34075 19 
6/1/1982 120 PUBLIC WELL MARENGO ESTATES SUBD - 34014 52 
6/2/1982 140 PUBLIC WELL MARENGO ESTATES SUBD - 34011 53 
6/3/1982 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33941 178 
6/3/1982 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 59219 180 
6/9/1982 110 PUBLIC WELL EASTWOOD MANOR WATER CO - 57547 15 
6/22/1982 170 PUBLIC WELL RICHMOND - 34199 4.1 
6/22/1982 144 PUBLIC WELL RICHMOND - 34203 30 
6/30/1982 257 PUBLIC WELL JOHNSBURG - 33996 8.8 
6/30/1982 115 PUBLIC WELL JOHNSBURG - 34194 11 
6/30/1982 327 PUBLIC WELL JOHNSBURG - 33979 23 
7/6/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33958 12 
7/6/1982 80 PUBLIC WELL UNION - 33918 252 
7/12/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33959 13 
7/13/1982 44 PUBLIC WELL MORAINE HILLS STATE PARK - 33823 22 
7/13/1982 64 PUBLIC WELL MORAINE HILLS STATE PARK - 33846 27 
7/19/1982 88 PUBLIC WELL MARENGO - 58422 27 
7/20/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33960 12 
8/19/1982 1,345 PUBLIC WELL CARY - 59207 3.1 
9/1/1982 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34116 < 1 

11/15/1982 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33938 12 
11/29/1982 110 PUBLIC WELL SPRING BLUFF SUBD - 33967 27 
1/18/1983 20 PRIVATE WELL 12391 14 
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2/2/1983 131 PUBLIC WELL ALGONQUIN - 34005 5.7 
2/10/1983 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34059 13 
2/14/1983 189 PUBLIC WELL WOODSTOCK - 34102 3.4 
2/14/1983 114 PUBLIC WELL WOODSTOCK - 34106 20 
2/14/1983 193 PUBLIC WELL WOODSTOCK - 34111 30 
2/15/1983 280 PUBLIC WELL DEERING OAKS SUBD - 34048 7 
2/23/1983 1,300 PUBLIC WELL CRYSTAL LAKE - 33952 1.4 
2/28/1983 197 PUBLIC WELL HARVARD - 34189 8.1 
2/28/1983 68 PUBLIC WELL HARVARD - 34185 59 
2/28/1983 69 PUBLIC WELL HARVARD - 34180 63 
2/28/1983 71 PUBLIC WELL HARVARD - 34175 133 
9/19/1983 198 PUBLIC WELL WOODSTOCK - 34031 5 
9/19/1983 206 PUBLIC WELL WOODSTOCK - 34033 5 
9/19/1983 205 PUBLIC WELL WOODSTOCK - 58620 5 
9/19/1983 196 PUBLIC WELL WOODSTOCK - 34029 10 
9/19/1983 1,400 PUBLIC WELL CRYSTAL LAKE - 34064 15 
9/20/1983 85 PUBLIC WELL MARENGO - 34025 26 
9/22/1983 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34131 16 
9/26/1983 395 PUBLIC WELL LAKEWOOD - 33923 4 
9/29/1983 220 PUBLIC WELL C AND A WATER CORP - 34069 3 

10/21/1983 125 PUBLIC WELL HEBRON - 4 84 
1/3/1984 105 PUBLIC WELL SPRING BLUFF SUBD - 33968 26 
1/16/1984 60 PRIVATE WELL 12379 40 
2/9/1984 955 PUBLIC WELL ALGONQUIN - 34001 1 
2/9/1984 0 PUBLIC WELL ALGONQUIN - 59013 48 
2/14/1984 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57543 4 
2/15/1984 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57545 2 
2/15/1984 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57544 20.2 
4/18/1984 165 PUBLIC WELL ALGONQUIN - 43185 6.5 
4/19/1984 108 PUBLIC WELL SPRING BLUFF SUBD - 33775 28 
4/19/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
4/25/1984 197 PUBLIC WELL HARVARD - 43201 7.4 
4/25/1984 68 PUBLIC WELL HARVARD - 43200 83 
5/7/1984 193 PUBLIC WELL WOODSTOCK - 43222 24 
9/28/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
10/9/1984 165 PUBLIC WELL ALGONQUIN - 43185 8 
10/9/1984 197 PUBLIC WELL HARVARD - 43201 8 
10/9/1984 68 PUBLIC WELL HARVARD - 43200 77 
11/8/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 

11/13/1984 165 PUBLIC WELL ALGONQUIN - 43185 7 
11/13/1984 197 PUBLIC WELL HARVARD - 43201 8 
11/13/1984 68 PUBLIC WELL HARVARD - 43200 77 
12/5/1984 152 PUBLIC WELL ALGONQUIN - 6 4 

12/27/1984 192 PUBLIC WELL UNION - 58913 44.7 
3/6/1985 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
3/15/1985 165 PUBLIC WELL ALGONQUIN - 43185 7.7 
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3/26/1985 197 PUBLIC WELL HARVARD - 43201 8.3 
3/26/1985 193 PUBLIC WELL WOODSTOCK - 43222 27 
3/26/1985 68 PUBLIC WELL HARVARD - 43200 84 
5/10/1985 90 PRIVATE WELL D. Hill Nursery Corp - 1 10 
5/23/1985 192 PUBLIC WELL UNION - 43219 1.5 
5/23/1985 95 PUBLIC WELL HUNTLEY - 43203 31 
6/11/1985 69 PUBLIC WELL HARVARD - 43199 57 
6/11/1985 63 PUBLIC WELL HUNTLEY - 59524 60 
6/11/1985 71 PUBLIC WELL HARVARD - 43198 101 
6/27/1985 144 PUBLIC WELL RICHMOND - 43218 5.8 
6/27/1985 170 PUBLIC WELL RICHMOND - 43217 30 
7/1/1985 120 PUBLIC WELL FOX RIVER GROVE - 41717 51 
7/1/1985 140 PUBLIC WELL FOX RIVER GROVE - 43197 54 
7/2/1985 189 PUBLIC WELL WOODSTOCK - 43221 7.3 
7/2/1985 196 PUBLIC WELL WOODSTOCK - 42027 9.4 
7/2/1985 114 PUBLIC WELL WOODSTOCK - 43223 40 
8/13/1985 180 PUBLIC WELL WONDER LAKE WATER CO - 43248 1.2 
8/13/1985 135 PUBLIC WELL MC HENRY SHORES WATER CO - 43225 < 1 
8/13/1985 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 43252 < 1 
8/14/1985 45 PUBLIC WELL CRYSTAL LAKE - 43193 42 
8/19/1985 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43244 6.6 
8/20/1985 185 PUBLIC WELL MC HENRY - 43211 10 
8/20/1985 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 43235 21 
8/20/1985 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 64138 23 
8/21/1985 395 PUBLIC WELL LAKEWOOD - 43249 4 
8/21/1985 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 43240 14 
9/4/1985 205 PUBLIC WELL WOODSTOCK - 43220 5 
9/4/1985 102 PUBLIC WELL ISLAND LAKE - 2 30 
9/26/1985 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 43229 13 
9/26/1985 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 43230 33 
10/9/1985 100 PUBLIC WELL MARENGO - 43214 21 

10/28/1985 80 PUBLIC WELL UNION - 59540 486 
7/15/1986 180 PUBLIC WELL MC HENRY SHORES WATER CO - 43224 5.1 
8/1/1986 80 PUBLIC WELL UNION - 3 535 
8/18/1986 144 PUBLIC WELL HARVARD - 7 7 
8/29/1986 80 PUBLIC WELL UNION - 3 420 

11/12/1986 88 PUBLIC WELL MARENGO - 43216 28 
11/12/1986 85 PUBLIC WELL MARENGO - 43215 35 
11/13/1986 240 PUBLIC WELL MC HENRY - 60797 3.2 
11/13/1986 82 PUBLIC WELL MC HENRY - 43209 12 
11/13/1986 95 PUBLIC WELL MC HENRY - 43212 13 
11/13/1986 131 PUBLIC WELL MC HENRY - 43213 19 
11/13/1986 60 PUBLIC WELL MC HENRY - 43210 99 
11/14/1986 0 PUBLIC WELL CARY - 43189 2.2 
11/14/1986 1,345 PUBLIC WELL CARY - 43188 3.1 
11/14/1986 155 PUBLIC WELL CARY - 43187 25 
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11/14/1986 105 PUBLIC WELL CARY - 43190 31 
11/14/1986 194 PUBLIC WELL CARY - 43191 46 
11/14/1986 194 PUBLIC WELL CARY - 43191 46 
11/17/1986 0 PUBLIC WELL ALGONQUIN - 41715 3.1 
11/17/1986 131 PUBLIC WELL ALGONQUIN - 43186 13 
11/18/1986 178 PUBLIC WELL DEERING OAKS SUBD - 43234 17 
11/18/1986 360 PUBLIC WELL PRAIRIE RIDGE ASSN - 43247 24 
11/18/1986 280 PUBLIC WELL DEERING OAKS SUBD - 43233 46 
11/19/1986 910 PUBLIC WELL LAKE IN THE HILLS - 43207 2.5 
11/19/1986 257 PUBLIC WELL LAKE IN THE HILLS - 43205 9.3 
11/19/1986 0 PUBLIC WELL LAKE IN THE HILLS - 43208 20 
11/19/1986 327 PUBLIC WELL LAKE IN THE HILLS - 43206 28 
11/21/1986 154 PUBLIC WELL HUNTLEY - 43204 1.6 
11/21/1986 154 PUBLIC WELL HUNTLEY - 43204 2.5 
11/21/1986 125 PUBLIC WELL HEBRON - 42026 59 
11/21/1986 63 PUBLIC WELL HUNTLEY - 43202 62 
11/21/1986 278 PUBLIC WELL HEBRON - 42025 101 
12/4/1986 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 43239 24 
12/4/1986 103 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 43238 25 
12/5/1986 258 PUBLIC WELL ROYAL OAKS MHP - 43228 1.2 
12/5/1986 80 PUBLIC WELL ROYAL OAKS MHP - 43227 1.3 
12/5/1986 150 PUBLIC WELL OAKBROOK ESTATES MHP - 43226 109 
12/8/1986 110 PUBLIC WELL VALLEY HI NURSING HOME - 43231 1.1 
12/8/1986 0 PUBLIC WELL VALLEY HI NURSING HOME - 43232 1.1 
12/9/1986 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43243 4.3 
12/9/1986 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60798 5.8 
12/9/1986 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 43250 16 
12/9/1986 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 43251 20 
12/9/1986 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43246 23 
12/9/1986 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43245 93 
12/9/1986 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43242 < 1 

12/10/1986 1,400 PUBLIC WELL CRYSTAL LAKE - 43195 1.4 
12/10/1986 280 PUBLIC WELL CRYSTAL LAKE - 43192 67 
12/10/1986 1,300 PUBLIC WELL CRYSTAL LAKE - 43196 < 1 
12/17/1986 120 PUBLIC WELL FOX RIVER GROVE - 41717 50 
12/17/1986 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
2/19/1987 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 43237 1.8 
3/18/1987 189 PUBLIC WELL NUNDA UTILITY CO - 43241 3.5 
6/9/1987 258 PUBLIC WELL CRYSTAL LAKE - 58217 155 
8/27/1987 80 PUBLIC WELL UNION - 41718 820 
8/27/1987 80 PUBLIC WELL UNION - 41718 830 
9/2/1987 280 PUBLIC WELL C AND A WATER CORP - 42028 2.3 
9/2/1987 0 PUBLIC WELL ALGONQUIN - 41715 46 
9/2/1987 955 PUBLIC WELL ALGONQUIN - 41716 < 1 
3/22/1988 315 PRIVATE WELL DOUGLAS SHANKS 39.8 
4/16/1988 212 PRIVATE WELL JAMES WOTRING AND KATHLEEN WARD 1.2 
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6/21/1988 50 PRIVATE WELL TED AND LINDA PANEK 2.2 
12/7/1988 265 PRIVATE WELL 46002 2 

12/19/1988 825 PRIVATE WELL 46006 1.5 
1/5/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 5664 
3/2/1989 237 PRIVATE WELL 46045 12.8 
3/29/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 2.5 
7/18/1989 146 PRIVATE WELL 46099 4.1 
7/31/1989 166 PUBLIC WELL CITY OF WOODSTOCK - 8 7.2 
7/31/1989 114 PUBLIC WELL CITY OF WOODSTOCK - 7A 20.9 
8/11/1989 262 PRIVATE WELL 46109 14.7 
9/18/1989 146 PRIVATE WELL 46129 3.7 
9/18/1989 145 PRIVATE WELL 46130 4 

10/16/1989 760 PUBLIC WELL UNION - 57519 4.4 
11/6/1989 120 PUBLIC WELL FOX RIVER GROVE - 58289 10 

11/27/1989 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58325 1.7 
11/27/1989 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58315 4 
11/27/1989 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58319 6.2 
11/27/1989 395 PUBLIC WELL LAKEWOOD - 58322 7.6 
11/27/1989 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58323 11 
11/27/1989 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58316 13 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58321 17.3 
11/27/1989 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 58317 20 
11/27/1989 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 58318 24 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58320 29 
11/27/1989 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58324 90 
12/18/1989 197 PUBLIC WELL HARVARD - 43201 14 
1/23/1990 200 PRIVATE WELL 46172 22.1 
2/13/1990 760 PUBLIC WELL UNION - 58097 1.7 
4/4/1990 200 PRIVATE WELL 46222 0.9 
5/1/1990 80 PUBLIC WELL UNION - 58124 37.9 
6/5/1990 110 PUBLIC WELL VILLAGE OF ISLAND LAKE - 1-FRS 12.5 
6/5/1990 146 PUBLIC WELL VILLAGE OF ISLAND LAKE -  3-FRS 16.6 
6/5/1990 103 PUBLIC WELL VILLAGE OF ISLAND LAKE - 2-FRS 17.7 
6/6/1990 40 PRIVATE WELL 46262 101 
7/12/1990 150 PUBLIC WELL OAKBROOK ESTATES MHP - 44331 124 
9/10/1990 165 PUBLIC WELL ALGONQUIN - 58654 11 
9/10/1990 1,295 PUBLIC WELL CRYSTAL LAKE - 58659 < 1 
9/11/1990 197 PUBLIC WELL HARVARD - 64252 83 
9/11/1990 197 PUBLIC WELL HARVARD - 58656 203 
10/1/1990 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 58192 46 

10/29/1990 200 PUBLIC WELL VALLEY HI NURSING HOME - 58200 11 
10/29/1990 195 PUBLIC WELL VALLEY HI NURSING HOME - 58201 36.1 
12/5/1990 120 PUBLIC WELL FOX RIVER GROVE - 64253 56 
1/16/1991 165 PUBLIC WELL ALGONQUIN - 59258 7.9 
1/16/1991 165 PUBLIC WELL ALGONQUIN - 64247 11 
1/16/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 59257 < 1 
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1/30/1991 197 PUBLIC WELL HARVARD - 59276 15 
3/26/1991 165 PUBLIC WELL ALGONQUIN - 59319 9 
3/26/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 < 1 
3/27/1991 197 PUBLIC WELL HARVARD - 44864 16 
5/14/1991 180 PUBLIC WELL CITY OF WOODSTOCK - 9 19 
6/6/1991 252 PRIVATE WELL 46519 1.5 
6/11/1991 910 PUBLIC WELL LAKE IN THE HILLS - 43207 1.3 
6/11/1991 257 PUBLIC WELL LAKE IN THE HILLS - 43205 13 
6/11/1991 113 PUBLIC WELL LAKE IN THE HILLS - 44212 32 
6/11/1991 327 PUBLIC WELL LAKE IN THE HILLS - 43206 42 
6/13/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 1.2 
6/17/1991 197 PUBLIC WELL HARVARD - 44864 17 
6/19/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 1.3 
6/19/1991 1,300 PUBLIC WELL CRYSTAL LAKE - 43196 1.3 
6/19/1991 1,400 PUBLIC WELL CRYSTAL LAKE - 43195 1.5 
6/21/1991 100 PRIVATE WELL 46534 31.7 
6/28/1991 107 PUBLIC WELL CITY OF WOODSTOCK - 10 53.4 
7/10/1991 30 PRIVATE WELL 46564 71.5 
7/18/1991 67 PRIVATE WELL 46573 38.7 
9/4/1991 180 PUBLIC WELL WONDER LAKE WATER CO - 44446 1.6 
9/4/1991 165 PUBLIC WELL ALGONQUIN - 64362 11 
9/4/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 < 1 
9/10/1991 197 PUBLIC WELL HARVARD - 44864 17 
9/20/1991 162 PRIVATE WELL 46649 1.2 

10/24/1991 76 PRIVATE WELL 46677 20.6 
11/6/1991 105 PUBLIC WELL CARY - 64224 2.8 
11/6/1991 1,345 PUBLIC WELL CARY - 64223 39 
11/6/1991 194 PUBLIC WELL CARY - 64233 45 
12/5/1991 197 PUBLIC WELL HARVARD - 57555 15 

12/11/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 1.2 
12/11/1991 124 PUBLIC WELL CARY - 44466 115 
3/11/1992 197 PUBLIC WELL HARVARD - 45179 18.4 
3/25/1992 165 PUBLIC WELL ALGONQUIN - 45176 11 
5/4/1992 180 PRIVATE WELL 46807 1.4 
6/9/1992 205 PUBLIC WELL WOODSTOCK - 44860 12 
6/9/1992 166 PUBLIC WELL WOODSTOCK - 44861 12 
6/9/1992 115 PUBLIC WELL WOODSTOCK - 44863 29 
6/9/1992 114 PUBLIC WELL WOODSTOCK - 44862 80 
6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 4.9 
6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 12 
6/10/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 < 1 
6/17/1992 197 PUBLIC WELL HARVARD - 45179 < 1 
6/22/1992 125 PRIVATE WELL 46857 7.5 
8/26/1992 61 PRIVATE WELL 46932 43.1 
9/3/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 1.2 
9/14/1992 197 PUBLIC WELL HARVARD - 45179 56.7 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/20/1992 151 PUBLIC WELL ALGONQUIN - 45177 26.6 
10/20/1992 131 PUBLIC WELL MC HENRY - 45178 30 
11/6/1992 298 PUBLIC WELL VILLAGE OF ISLAND LAKE - 3-2 25.6 
12/2/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 < 1 
12/9/1992 243 PUBLIC WELL CITY OF CRYSTAL LAKE - 14 213 

12/15/1992 197 PUBLIC WELL HARVARD - 45179 2.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45179 4.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45452 17 
1/15/1993 93 PUBLIC WELL VILLAGE OF ISLAND LAKE - 7 69 
2/5/1993 58 PUBLIC WELL CITY OF MARENGO - 7 35.2 
3/3/1993 163 PUBLIC WELL VILLAGE OF CARY - 12 48 
6/9/1993 110 PUBLIC WELL CITY OF HARVARD - 8 54.6 
7/7/1993 131 PUBLIC WELL MC HENRY - 45448 32 
7/12/1993 151 PUBLIC WELL ALGONQUIN - 45446 10 
8/23/1993 150 PUBLIC WELL OAKBROOK ESTATES MHP - 45443 153 
9/8/1993 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45451 23.6 

11/10/1993 1,300 PUBLIC WELL CRYSTAL LAKE - 45442 < 1 
1/13/1994 175 PRIVATE WELL DANIEL W. JUFFERNBRUCH -  27.2 
2/15/1994 278 PUBLIC WELL HEBRON - 45453 89.1 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 18.6 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 41 
3/14/1994 210 PUBLIC WELL C AND A WATER CORP - 45447 2.6 
3/18/1994 121 PRIVATE WELL 47330 4.6 
3/29/1994 60 PUBLIC WELL MC HENRY - 45449 126 
4/16/1994 149 PRIVATE WELL 47345 10 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 19.3 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 32.5 
5/12/1994 175 PRIVATE WELL 47378 18.2 
5/18/1994 760 PUBLIC WELL UNION - 45440 28.4 
6/25/1994 90 PRIVATE WELL 47427 111 
8/13/1994 150 PRIVATE WELL 47485 1.7 
8/18/1994 1,285 PUBLIC WELL CITY OF HARVARD - 9 1.6 
8/22/1994 45 PRIVATE WELL 47493 19.4 
10/4/1994 1,256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 1.3 
11/9/1994 1,300 PUBLIC WELL CRYSTAL LAKE - 45796 2.98 

11/23/1994 1,256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 1.9 
11/28/1994 1,300 PUBLIC WELL CARY - 45799 1.99 
11/28/1994 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 45795 17.8 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.3 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.7 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.8 
2/16/1995 122 PRIVATE WELL 47683 4.7 
2/16/1995 125 PUBLIC WELL HEBRON - 45807 93.2 
3/8/1995 197 PUBLIC WELL HARVARD - 45806 17 
3/8/1995 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45804 37 
3/29/1995 60 PUBLIC WELL MC HENRY - 45803 178 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
4/19/1995 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45798 19 
5/8/1995 131 PUBLIC WELL MC HENRY - 59489 36.6 
5/17/1995 760 PUBLIC WELL UNION - 45792 < 1 
6/20/1995 205 PUBLIC WELL CRYSTAL LAKE - 59493 21.7 
7/10/1995 151 PUBLIC WELL ALGONQUIN - 45800 12.3 
7/10/1995 131 PUBLIC WELL MC HENRY - 45802 14.9 
8/22/1995 205 PUBLIC WELL MCHENRY SHORES WATER COMPANY - 3 1.5 
8/23/1995 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 45794 46.8 
8/23/1995 150 PUBLIC WELL OAKBROOK ESTATES MHP - 45797 115 
9/12/1995 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45805 24.1 
11/9/1995 1,350 PUBLIC WELL VILLAGE OF ISLAND LAKE - 9 2.2 

12/13/1995 1,161 PRIVATE WELL 47972 1 
12/14/1995 233 PUBLIC WELL CITY OF MCHENRY - 10 79.8 
2/13/1996 125 PUBLIC WELL HEBRON - 45807 125 
3/6/1996 197 PUBLIC WELL HARVARD - 59568 16.9 
3/6/1996 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59569 38.4 
3/19/1996 187 PRIVATE WELL 48014 2.5 
4/3/1996 60 PUBLIC WELL MC HENRY - 59592 44.3 
4/5/1996 1,293 PUBLIC WELL CITY OF CRYSTAL LAKE - 16 1.1 
4/16/1996 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 59615 14.3 
4/25/1996 915 PRIVATE WELL 48063 1.8 
5/6/1996 131 PUBLIC WELL MC HENRY - 59631 39.7 
5/16/1996 174 PRIVATE WELL 48072 46.6 
6/18/1996 205 PUBLIC WELL CRYSTAL LAKE - 59678 24.4 
7/9/1996 151 PUBLIC WELL ALGONQUIN - 59697 2.39 
7/9/1996 95 PUBLIC WELL MC HENRY - 59700 15.1 
8/21/1996 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 59743 41.4 
8/21/1996 150 PUBLIC WELL OAKBROOK ESTATES MHP - 59742 162 
9/11/1996 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59762 31.1 

11/14/1996 1,300 PUBLIC WELL CRYSTAL LAKE - 59822 2.78 
12/2/1996 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 59834 11.3 
12/2/1996 1,300 PUBLIC WELL CARY - 59831 < 1 
1/27/1997 265 PRIVATE WELL DON AND BONNIE MIKLASZ -  1.8 
2/11/1997 103 TEST WELL VILLAGE OF LAKE IN THE HILLS - 12 9.6 
5/1/1997 237 PUBLIC WELL CRYSTAL LAKE - 59926 208 
5/1/1997 243 PUBLIC WELL CRYSTAL LAKE - 59927 231 
5/1/1997 258 PUBLIC WELL CRYSTAL LAKE - 59925 264 
5/6/1997 1,268 PUBLIC WELL HUNTLEY - 59928 < 1 
5/7/1997 125 PUBLIC WELL HEBRON - 59929 98.1 
5/10/1997 247 PRIVATE WELL TIMOTHY B. MACDONALD -  2 
6/5/1997 93 PUBLIC WELL VILLAGE OF LAKEMOOR - 1 3.3 
6/24/1997 91 PUBLIC WELL VILLAGE OF LAKEMOOR - 2 2.8 
7/29/1997 1,260 PUBLIC WELL VILLAGE OF HUNTLEY - 8 1.9 
9/9/1997 124 PUBLIC WELL CARY - 59987 81.2 
9/9/1997 105 PUBLIC WELL CARY - 59989 101 
9/9/1997 120 PUBLIC WELL FOX RIVER GROVE - 59988 105 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
9/9/1997 140 PUBLIC WELL FOX RIVER GROVE - 59986 113 

10/29/1997 240 PRIVATE WELL FRANK ELTVEDT -  1.7 
11/14/1997 260 PRIVATE WELL JEFF JAYKO -  5.1 
2/17/1998 125 PUBLIC WELL HEBRON - 60083 100 
3/17/1998 197 PUBLIC WELL HARVARD - 60112 23.6 
3/17/1998 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60111 55.7 
3/23/1998 60 PRIVATE WELL RON & CINDY MASTER -  25.6 
4/13/1998 60 PUBLIC WELL MC HENRY - 60134 182 
4/27/1998 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 60158 20.3 
5/27/1998 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60183 7.23 
5/27/1998 131 PUBLIC WELL MC HENRY - 60182 43.6 
6/23/1998 205 PUBLIC WELL CRYSTAL LAKE - 60218 31.3 
7/14/1998 95 PUBLIC WELL MC HENRY - 60235 22.4 
7/14/1998 151 PUBLIC WELL ALGONQUIN - 60232 22.9 
7/24/1998 187 PUBLIC WELL CITY OF WOODSTOCK - 12 5.1 
8/7/1998 220 PRIVATE WELL HOFFIE NURSERY, INC. -  1.4 
8/31/1998 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 60283 46.3 
9/22/1998 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60303 47.6 
9/30/1998 1,311 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 14 2.7 

11/17/1998 1,300 PUBLIC WELL CRYSTAL LAKE - 60358 8.74 
12/14/1998 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 60389 4.16 
12/14/1998 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 60387 19.8 
12/14/1998 1,300 PUBLIC WELL CARY - 60390 < 1 
5/11/1999 1,271 PUBLIC WELL HARVARD - 60512 1.11 
5/11/1999 184 PUBLIC WELL HARVARD - 60511 14.5 
5/17/1999 1,310 PUBLIC WELL -60518 2.27 
9/21/1999 942 PUBLIC WELL JOHNSBURG - 48550 4.2 
11/2/1999 168 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60724 12.1 

11/10/1999 1,330 PUBLIC WELL HUNTLEY - 48605 1.6 
11/12/1999 103 PUBLIC WELL LAKE IN THE HILLS - 48606 9 
2/29/2000 125 PUBLIC WELL HEBRON - 58421 5.6 
4/5/2000 60 PUBLIC WELL MC HENRY - 58483 730 
4/25/2000 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 58500 23.5 
5/16/2000 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58533 7.5 
6/12/2000 197 PUBLIC WELL HARVARD - 58565 19.4 
6/27/2000 205 PUBLIC WELL CRYSTAL LAKE - 58576 33.1 
7/18/2000 95 PUBLIC WELL MC HENRY - 58613 20.6 
7/18/2000 151 PUBLIC WELL ALGONQUIN - 58609 44.2 
8/28/2000 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58696 42.4 
9/18/2000 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58718 32 

10/25/2000 175 PUBLIC WELL FOX RIVER GROVE - 49019 71 
11/20/2000 1,300 PUBLIC WELL CRYSTAL LAKE - 58837 1.62 
12/20/2000 1,300 PUBLIC WELL CARY - 58874 1.86 
12/20/2000 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58873 26.2 
12/20/2000 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 58876 39.6 
3/20/2001 250 PUBLIC WELL CRYSTAL LAKE - 59315 24.9 
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3/20/2001 137 PUBLIC WELL CRYSTAL LAKE - 59316 46.4 
3/20/2001 250 PUBLIC WELL CRYSTAL LAKE - 59314 66.3 
4/3/2001 203 PUBLIC WELL MC HENRY - 59327 7.2 
4/3/2001 206 PUBLIC WELL MC HENRY - 59328 57.4 
4/3/2001 60 PUBLIC WELL MC HENRY - 59326 153 
4/4/2001 1,320 PUBLIC WELL HUNTLEY - 59325 1.38 
5/14/2001 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59349 7.98 
5/15/2001 122 PUBLIC WELL LAKE IN THE HILLS - 59347 16.8 
5/15/2001 108 PUBLIC WELL LAKE IN THE HILLS - 59346 56.8 
5/15/2001 1,270 PUBLIC WELL LAKE IN THE HILLS - 59348 < 1 
6/22/2001 360 PUBLIC WELL LAKEWOOD - 49369 2.4 
6/25/2001 235 PUBLIC WELL ALGONQUIN - 59369 3.42 
6/25/2001 207 PUBLIC WELL ALGONQUIN - 59368 4.4 
6/25/2001 123 PUBLIC WELL ALGONQUIN - 59367 24.6 
7/16/2001 95 PUBLIC WELL MC HENRY - 59382 20 
7/16/2001 233 PUBLIC WELL MC HENRY - 59384 79.1 
8/7/2001 190 PUBLIC WELL WOODSTOCK - 59402 1.96 
8/7/2001 185 PUBLIC WELL WOODSTOCK - 59401 6.81 
8/7/2001 166 PUBLIC WELL WOODSTOCK - 59398 23.8 
8/7/2001 176 PUBLIC WELL WOODSTOCK - 59399 26.1 
8/7/2001 115 PUBLIC WELL WOODSTOCK - 59397 57.8 
8/7/2001 112 PUBLIC WELL WOODSTOCK - 59400 76.3 
8/27/2001 150 PUBLIC WELL OAKBROOK ESTATES MHP - 59417 208 
1/29/2002 1,309 PUBLIC WELL CARY - 49557 3.3 
6/4/2002 1,100 PUBLIC WELL LAKE IN THE HILLS - 49789 1.8 

10/22/2002 170 PUBLIC WELL NUNDA UTILITY CO - 49944 19.3 
1/28/2003 0 PRIVATE WELL 65552 25.9 
2/6/2003 123 PUBLIC WELL Intermatic Inc. 10.7 
2/12/2003 1,161 PUBLIC WELL Morton International Inc.-9 10.14 
3/25/2003 212 PUBLIC WELL ALGONQUIN - 65581 22.7 
6/5/2003 105 TEST HOLE VILLAGE OF LAKE IN THE HILLS TW#16 15 
6/10/2003 124 PUBLIC WELL CITY OF MARENGO - WELL #8 19.4 
7/7/2003 95 PRIVATE WELL ANDREW SCHWARZ - UNTREATED 71.5 
7/28/2003 1,783 PUBLIC WELL Dean Foods Company-2 0.71 
8/14/2003 154 TEST HOLE CITY OF MCHENRY 5.25 
10/1/2003 1,100 PUBLIC WELL Chemtool Inc.-1 9.01 

12/15/2003 301 PRIVATE WELL TRAVERS SMITH - UNTREATED 0.98 
12/17/2003 220 PRIVATE WELL GEORGE MULLEN - UNTREATED 15.5 
12/26/2003 160 PRIVATE WELL FRANK SVOBODA - UNTREATED 48.3 
1/12/2004 135 PRIVATE WELL MARK ISRAEL - UNTREATED 15.9 
5/13/2004 107 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS WELL NO. 16 15.8 
6/24/2004 198 PUBLIC WELL ALGONQUIN WELL NO. 13 18.6 
7/7/2004 220 PRIVATE WELL BRENDA AFFINATI - UNTREATED 30.2 
8/4/2004 240 PRIVATE WELL ROBERT ABBOUD - UNTREATED 10.3 
9/21/2004 0 PRIVATE WELL FRANCO LATERZA - UNTREATED 0.94 
12/4/2004 51 PRIVATE WELL STEVE MUCCI 32.8 
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ROADWAY DEICING SURVEY 
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Appendix B:  Roadway Deicing Survey 
 

ROADWAY DEICING SURVEY 
 
 
Municipality _____________________________________________________________ 
 
Agency _________________________________________________________________ 
 
Name of Respondent ______________________________________________________ 
 
Title ___________________________________________________________________ 
 
Phone __________________________________________________________________ 
 
 

1. Does your agency use chloride deicing salts (sodium chloride (NaCl) or calcium 
chloride (CaCl2)) to assist with snow and ice removal? 
 
[     ] No.  If no, please check box and return survey. 
 
[     ]   Yes.  If yes, please specify usage below and complete the survey. 
 
 

Total annual salt use ____________ tons 
 
Pct sodium chloride ____________ % 
 
Pct calcium chloride ____________ % 

 
Liquid CaCl2 __________________ gallons 

 
 

2. How many miles of roadway are within your district?  _______________ miles 
 
 
3. What is the extent of salt usage in your district? 

 
[     ] Widespread. 
 
[     ]   Limited to parts of the district.  If limited please specify locations where salt is 

generally used (e.g. urban roads, residential areas, etc.):  

_______________________________________________________________

_______________________________________________________________
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_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

Percent of district mileage treated ___________ % 

 
 
4. Please specify the approximate minimum, maximum, and average salt usage on 

roadways in your district in terms of annual tons per lane-mile (by roadway type if 
possible). 

  
 

Annual Tons/Lane-Mile 

 

Roadway Type Min. Max. Avg. 
# of Treated 

Miles 
     

Urban Primary [                   ]  [                   ]  [                   ]   [                   ]  

Urban Secondary [                   ]  [                   ]  [                   ]   [                   ]  

Other Urban [                   ]  [                   ]  [                   ]   [                   ]  
     

Rural Primary [                   ]  [                   ]  [                   ]   [                   ]  

Rural Secondary [                   ]  [                   ]  [                   ]   [                   ]  

Other Rural [                   ]  [                   ]  [                   ]   [                   ]  
     

Total [                   ]  [                   ]  [                   ]   [                   ]  
     
 
 
 
 



B-3 

Report 5 - Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 001142 – 11/06 

5. Are salt application decisions and rates based on a prescribed agency policy? 
 

[     ] No. 
 
[     ]   Yes.  If yes, briefly explain the policy: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 
 
6. Does your agency use other deicing chemicals in addition to common sodium 

chloride and calcium chloride (e.g. CMA, corrosion-inhibiting salt products like CG-
90 Surface SaverTM)? 

 
[     ] No. 
 
[     ]   Yes.  If yes, please identify the other deicing chemicals used, the amount used 

per year (in tons), and the circumstances when used: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 
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7. Does your agency have a policy for reducing salt usage on roadways in 
environmentally sensitive areas (e.g. forests, parklands, wetlands, etc.) or near water 
supplies?   

 
[     ] No. 
 
[     ]   Yes.  If yes, briefly describe the policy: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

8. In recent years, has your agency received any complaints related to road salt impacts 
on water supplies or the natural environment?   

 
[     ] No. 
 
[     ]   Yes.  If yes, please specify which areas have attracted complaints (e.g. water 

supplies, damage to roadside vegetation, etc.): 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
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_______________________________________________________________

_______________________________________________________________ 

Is the frequency of complaints increasing?   

[     ] No. 
 
[     ]   Yes.   

 
 

9. Is your agency taking measures to monitor or mitigate (e.g. relocation of wells, 
installation of best management practices, etc.) the effect of roadway salt runoff on 
the natural environment or drinking water? 

 
[     ] No. 
 
[     ]   Yes.  If yes, please briefly explain: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

 
 
 
 
 

THANK YOU for completing this Roadway Deicing Survey 



 

 

 
 

APPENDIX C 
 
 

THE SNOWFIGHTER’S HANDBOOK



 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 



 

 

 
 

APPENDIX D 
 
 

NITRATE DETECTIONS IN MCHENRY COUNTY 
GROUNDWATER



 

Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 001143 – 11/06 

Appendix D:  Nitrate Detections in McHenry County Groundwater 
 
Data Source:  McHenry County Department of Health and Illinois State Water Survey 
Note:  The data provided herein have not been fully verified for accuracy, completeness or duplication 
 
 
The data provided herein have not been fully verified for accuracy, completeness or duplication 

 

Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
10/1/1913 280 PUBLIC WELL CRYSTAL LAKE - 33836 0.3 
10/1/1913 15 PUBLIC WELL MARENGO - 33795 23.8 
10/1/1914 1000 PRIVATE WELL 12399 0.9 
10/1/1914 279 PRIVATE WELL 12437 1.3 
9/1/1916 300 PUBLIC WELL SPRING BLUFF SUBD - 33771 1.4 
9/1/1917 16 PRIVATE WELL 12259 3.6 
4/1/1919 273 PUBLIC WELL BULL VALLEY SUBD - 33888 0.7 
4/1/1919 16 PRIVATE WELL 56488 2.1 

11/1/1922 1600 PUBLIC WELL HARVARD - 33877 1.1 
11/1/1922 300 PRIVATE WELL 12304 1.2 
11/1/1922 196 PUBLIC WELL WOODSTOCK - 33810 1.2 
11/1/1922 280 PUBLIC WELL CRYSTAL LAKE - 33837 1.7 
11/1/1922 742 PUBLIC WELL HARVARD - 33881 2.7 
5/1/1924 796 PRIVATE WELL 12371 3.5 
3/1/1930 2000 PRIVATE WELL 12416 0.4 
5/1/1930 147 PRIVATE WELL 12337 1.2 
6/1/1930 195 PRIVATE WELL 56489 1.8 
7/1/1930 285 PRIVATE WELL 12320 0.6 
8/1/1930 2000 PUBLIC WELL CRYSTAL LAKE - 33820 0.2 

12/1/1930 94 PRIVATE WELL 12314 1.1 
3/1/1931 254 PRIVATE WELL 12334 1.2 
3/1/1931 106 PRIVATE WELL 12316 1.5 
4/1/1931 111 PRIVATE WELL 12446 0.9 
4/1/1931 117 PRIVATE WELL 12445 1.8 
5/1/1931 229 PRIVATE WELL 12303 1.2 
8/1/1931 157 PRIVATE WELL 12441 0.4 
8/1/1931 121 PRIVATE WELL 12321 0.4 

11/1/1932 300 PRIVATE WELL 12292 0.4 
4/1/1933 253 PRIVATE WELL 12318 0.4 
8/1/1933 213 PRIVATE WELL 12319 1.2 
8/1/1933 407 PRIVATE WELL 12346 2.4 

10/1/1933 94 PRIVATE WELL 12313 0.3 
10/1/1933 74 PRIVATE WELL 12309 0.4 
12/1/1933 196 PUBLIC WELL WOODSTOCK - 33811 0.9 
12/1/1933 206 PUBLIC WELL WOODSTOCK - 33812 0.9 
9/1/1934 84 PRIVATE WELL 12293 0.3 

10/1/1934 144 PRIVATE WELL 12342 0.9 
11/1/1934 84 PRIVATE WELL 12290 1.1 
11/1/1934 102 PRIVATE WELL 12310 1.6 
5/1/1935 106 PRIVATE WELL 12315 1.4 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
7/1/1935 180 PRIVATE WELL 12295 1.1 

11/1/1935 0 PRIVATE WELL 12419 1.9 
8/1/1936 170 PRIVATE WELL 12329 1.8 

10/1/1936 109 PRIVATE WELL 12443 0.6 
10/1/1936 27 PRIVATE WELL 12444 1.1 
11/1/1936 23 PRIVATE WELL 12331 0.6 
11/1/1936 95 PRIVATE WELL 12332 0.9 
11/1/1936 50 PRIVATE WELL 12330 1.2 
5/1/1937 185 PRIVATE WELL 12291 1.1 
5/1/1937 180 PRIVATE WELL 12325 1.6 
5/1/1937 166 PRIVATE WELL 12283 1.7 
5/1/1937 84 PRIVATE WELL 12322 1.8 
5/1/1937 142 PRIVATE WELL 12294 1.9 
5/1/1937 75 PRIVATE WELL 12297 2.3 
5/1/1937 150 PRIVATE WELL 12328 2.7 
5/1/1937 36 PRIVATE WELL 12335 4 
5/1/1937 21 PRIVATE WELL 12284 11.9 
5/1/1937 65 PRIVATE WELL 12306 24.8 
5/1/1938 1365 PRIVATE WELL 12258 0.6 
5/1/1938 67 PRIVATE WELL 12482 0.7 
5/1/1938 796 PRIVATE WELL 12372 0.9 
5/1/1938 166 PUBLIC WELL RICHMOND - 33892 1.9 
5/1/1938 120 PRIVATE WELL 12486 5.2 
5/1/1938 71 PUBLIC WELL HARVARD - 33876 11.5 
6/1/1938 350 PRIVATE WELL 12503 3.1 
7/1/1938 193 PUBLIC WELL UNION - 33730 1.3 
7/1/1939 300 PRIVATE WELL 12477 4 
9/1/1939 110 PRIVATE WELL 12473 0.5 
9/1/1939 198 PUBLIC WELL WOODSTOCK - 33813 0.9 
9/1/1939 330 PRIVATE WELL 12476 2.2 

11/1/1940 319 PRIVATE WELL 12430 1.2 
10/1/1941 200 PRIVATE WELL 12462 1.5 
4/1/1945 796 PRIVATE WELL 12373 0.6 

11/1/1945 148 PRIVATE WELL 12268 2 
8/1/1946 54 PRIVATE WELL 12298 2.8 
7/1/1947 145 PUBLIC WELL MARENGO ESTATES SUBD - 33793 0.7 
7/1/1947 300 PUBLIC WELL SPRING BLUFF SUBD - 33773 0.8 
7/1/1947 280 PUBLIC WELL CRYSTAL LAKE - 33839 0.9 
7/1/1947 2000 PUBLIC WELL CRYSTAL LAKE - 33822 1 
7/1/1947 192 PUBLIC WELL UNION - 33731 1 
7/1/1947 198 PUBLIC WELL WOODSTOCK - 33814 1.1 
7/1/1947 238 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33748 1.3 
7/1/1947 269 PUBLIC WELL BULL VALLEY SUBD - 33889 1.7 
7/1/1947 69 PUBLIC WELL HUNTLEY - 33740 1.9 
7/1/1947 21 PUBLIC WELL MARENGO - 56487 12.6 
7/8/1947 170 PUBLIC WELL TC INDUSTRIES INC - 33863 9.5 
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7/14/1947 71 PUBLIC WELL HARVARD - 56485 10.6 
7/1/1948 48 PUBLIC WELL CRYSTAL LAKE - 33757 0.3 

12/1/1948 846 PRIVATE WELL 12378 0.6 
6/1/1951 0 PRIVATE WELL 12340 0.4 

11/1/1953 63 PUBLIC WELL HUNTLEY - 33742 0.9 
3/1/1954 197 PRIVATE WELL 12406 0.5 

12/1/1955 2000 PUBLIC WELL CRYSTAL LAKE - 33750 0.2 
12/1/1955 1555 PUBLIC WELL CRYSTAL LAKE - 33828 0.3 
4/1/1956 144 PUBLIC WELL RICHMOND - 33894 0.2 
4/1/1956 103 PRIVATE WELL 12439 0.5 
9/1/1956 85 PUBLIC WELL TC INDUSTRIES INC - 33864 1 

11/1/1956 155 PRIVATE WELL 12305 0.6 
8/1/1957 114 PUBLIC WELL JOHNSBURG - 33780 6.3 
4/1/1958 300 PUBLIC WELL SPRING BLUFF SUBD - 33776 0.3 
4/1/1958 120 PUBLIC WELL MARENGO ESTATES SUBD - 33790 0.3 
4/1/1958 20 PRIVATE WELL 12333 1.8 
5/1/1958 68 PUBLIC WELL HARVARD - 33882 0.9 
5/1/1958 846 PRIVATE WELL 12375 1.2 
5/1/1958 1820 PRIVATE WELL 12324 6.2 
6/1/1958 276 PUBLIC WELL BULL VALLEY SUBD - 33890 0.4 
6/1/1958 92 PUBLIC WELL MC HENRY - 33865 0.5 
6/1/1958 144 PUBLIC WELL RICHMOND - 33895 0.5 
6/1/1958 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33849 0.9 
6/1/1958 232 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33872 1.2 
6/1/1958 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33874 1.3 
6/1/1958 1783 PRIVATE WELL 12487 3 
8/1/1958 1161 PRIVATE WELL 12470 0.9 

11/1/1958 1218 PUBLIC WELL CRYSTAL LAKE - 33751 0.6 
11/1/1958 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 33860 1.4 
4/1/1959 47 PUBLIC WELL MORAINE HILLS STATE PARK - 33824 0.8 

11/1/1959 0 PRIVATE WELL 12323 8.9 
3/1/1960 127 PUBLIC WELL WOODSTOCK - 33854 6.2 
5/1/1960 447 PRIVATE WELL 12302 0.3 
5/1/1960 268 PRIVATE WELL 12401 0.5 
5/1/1960 200 PUBLIC WELL WOODSTOCK - 33855 0.8 
6/1/1960 250 PUBLIC WELL -56486 0.7 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33870 0.7 
7/1/1960 106 PRIVATE WELL 12287 1.6 
8/1/1960 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33745 0.3 
9/1/1960 189 PUBLIC WELL WOODSTOCK - 33851 0.8 

11/1/1960 193 PUBLIC WELL WOODSTOCK - 33853 1.1 
2/1/1961 298 PRIVATE WELL 12479 1 
5/1/1961 114 PUBLIC WELL WOODSTOCK - 33852 2.9 
6/1/1961 300 PUBLIC WELL SPRING BLUFF SUBD - 33774 0.8 
6/1/1961 155 PUBLIC WELL SPRING BLUFF SUBD - 33777 1.1 
8/1/1961 170 PUBLIC WELL MARENGO - 33798 0.4 



D-4 

001143 – 11/06  Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
8/1/1961 170 PUBLIC WELL MARENGO - 33796 0.7 
8/1/1961 170 PUBLIC WELL MARENGO - 33797 1 
1/1/1962 112 PUBLIC WELL MARENGO - 33800 1 
1/1/1962 112 PUBLIC WELL MARENGO - 33801 1.2 
2/1/1962 85 PRIVATE WELL 12380 0.6 
3/1/1962 80 PUBLIC WELL UNION - 33734 0.4 
3/1/1962 85 PUBLIC WELL MARENGO - 33808 2.2 
5/1/1962 122 PUBLIC WELL SPRING BLUFF SUBD - 33770 1 
6/1/1962 1255 PUBLIC WELL ALGONQUIN - 33785 3.4 
7/1/1962 1200 PRIVATE WELL 12468 1.6 

12/1/1962 147 PUBLIC WELL HARVARD - 33887 0.9 
3/1/1963 371 PUBLIC WELL CRYSTAL LAKE - 33831 1.1 
7/1/1963 1295 PUBLIC WELL CRYSTAL LAKE - 33760 0.9 
2/1/1964 1350 PUBLIC WELL SPRING BLUFF SUBD - 33768 0.4 
5/1/1964 65 PRIVATE WELL 12347 1 
7/1/1964 1400 PUBLIC WELL CRYSTAL LAKE - 33832 0.4 

10/1/1964 1218 PUBLIC WELL CRYSTAL LAKE - 33752 0.2 
11/1/1964 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33850 0.4 
11/1/1964 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33856 0.4 
11/1/1964 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33746 0.4 
11/1/1964 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33875 0.6 
11/1/1964 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33873 0.7 
4/1/1965 197 PUBLIC WELL HARVARD - 33885 0.8 
8/1/1965 1350 PUBLIC WELL SPRING BLUFF SUBD - 33769 0.1 

10/1/1966 134 PRIVATE WELL 12423 0.3 
12/1/1966 197 PUBLIC WELL HARVARD - 33884 0.2 
12/1/1966 127 PRIVATE WELL 12424 0.6 
1/1/1968 78 PRIVATE WELL 12296 0.3 
7/1/1968 136 PRIVATE WELL 12341 1.2 

12/1/1968 188 PUBLIC WELL ALGONQUIN - 33781 4.5 
1/1/1969 625 PUBLIC WELL ILL TOLL HIGHWAY COMM-MARENGO - 33728 0.7 
5/1/1969 319 PRIVATE WELL 12432 2.3 
5/1/1969 62 PRIVATE WELL 12433 16.7 
5/1/1969 60 PRIVATE WELL 12431 56.8 
7/1/1969 80 PUBLIC WELL UNION - 33733 2.8 
7/1/1969 423 PUBLIC WELL CRYSTAL LAKE - 33749 2.9 
9/1/1969 197 PUBLIC WELL HARVARD - 33886 1.3 
9/1/1969 69 PUBLIC WELL HARVARD - 33880 2.3 
9/1/1969 68 PUBLIC WELL HARVARD - 33883 6 
9/1/1969 71 PUBLIC WELL HARVARD - 33879 13.4 

10/1/1969 95 PUBLIC WELL HUNTLEY - 33738 0.6 
3/1/1970 30 PUBLIC WELL RICHMOND - 33896 2.6 
3/1/1970 30 PUBLIC WELL RICHMOND - 33897 4.6 
5/1/1970 188 PUBLIC WELL ALGONQUIN - 33782 1.9 
3/1/1971 70 PRIVATE WELL 12386 0.4 
3/1/1971 180 PRIVATE WELL 12274 0.4 
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3/1/1971 160 PRIVATE WELL 12255 0.6 
3/1/1971 80 PRIVATE WELL 12256 0.8 
3/1/1971 40 PRIVATE WELL 12339 0.8 
3/1/1971 190 PRIVATE WELL 12273 0.9 
3/1/1971 210 PRIVATE WELL 12272 1.3 
3/1/1971 23 PRIVATE WELL 12393 5.1 
3/1/1971 33 PRIVATE WELL 12254 13.7 
3/1/1971 20 PRIVATE WELL 12249 17 
3/1/1971 137 PRIVATE WELL 12275 17.1 
3/1/1971 25 PRIVATE WELL 12382 17.9 
3/1/1971 25 PRIVATE WELL 12248 51.9 
3/1/1971 28 PRIVATE WELL 12260 100 
3/1/1971 22 PRIVATE WELL 12242 176 
4/1/1971 319 PRIVATE WELL 12436 0.7 
4/1/1971 60 PRIVATE WELL 12434 19.5 
4/1/1971 62 PRIVATE WELL 12435 24.6 
6/1/1971 20 PRIVATE WELL 12231 0.4 
6/1/1971 0 PRIVATE WELL 12265 0.8 
6/1/1971 16 PRIVATE WELL 12253 1.7 
6/1/1971 30 PRIVATE WELL 12353 21.1 
6/1/1971 20 PRIVATE WELL 12250 35.5 
6/1/1971 28 PRIVATE WELL 12233 39.5 
6/1/1971 18 PRIVATE WELL 12232 48.3 
6/1/1971 15 PRIVATE WELL 12352 54.9 
6/1/1971 25 PRIVATE WELL 12251 63.1 
6/1/1971 18 PRIVATE WELL 12241 64.5 
6/1/1971 28 PRIVATE WELL 12263 104 
6/1/1971 24 PRIVATE WELL 12261 139 
6/1/1971 21 PRIVATE WELL 12262 151 
6/1/1971 22 PRIVATE WELL 12243 187 
7/1/1971 23 PRIVATE WELL 12394 15.6 
8/1/1971 45 PRIVATE WELL 12504 0.7 

10/19/1971 100 PUBLIC WELL MARENGO - 34015 0.4 
10/19/1971 85 PUBLIC WELL MARENGO - 34019 7 
10/26/1971 158 PUBLIC WELL RICHMOND - 34195 1.3 

11/7/1971 5 PUBLIC WELL ALGONQUIN - 33980 13.6 
12/20/1971 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34045 0.4 

2/1/1972 92 PUBLIC WELL UNION - 33911 1.3 
2/2/1972 193 PUBLIC WELL WOODSTOCK - 34108 2.4 
2/2/1972 114 PUBLIC WELL WOODSTOCK - 34026 3.3 

3/15/1972 189 PUBLIC WELL ALGONQUIN - 33783 0.9 
4/17/1972 196 PUBLIC WELL WOODSTOCK - 34027 0.4 
6/20/1972 30 PRIVATE WELL 12354 21.9 
6/20/1972 28 PRIVATE WELL 12234 45.1 
6/20/1972 22 PRIVATE WELL 12235 73.6 
6/20/1972 18 PRIVATE WELL 12367 81.5 
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6/20/1972 22 PRIVATE WELL 12244 202.7 
6/20/1972 25 PRIVATE WELL 12366 217.3 
6/27/1972 250 PRIVATE WELL 12496 1.2 
7/6/1972 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33817 0.7 
7/6/1972 135 PUBLIC WELL MC HENRY SHORES WATER CO - 33819 0.8 
8/9/1972 395 PUBLIC WELL LAKEWOOD - 33735 0.3 

10/17/1972 261 PRIVATE WELL 12266 0.6 
12/18/1972 0 PUBLIC WELL JOHNSBURG - 33985 0.1 

1/19/1973 0 PRIVATE WELL 12495 0.2 
1/24/1973 15 PRIVATE WELL 12389 36.8 
1/25/1973 275 PRIVATE WELL 12502 0.2 
2/2/1973 82 PRIVATE WELL 12505 0.1 
2/2/1973 82 PRIVATE WELL 12506 0.3 

2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33826 0.9 
3/14/1973 68 PUBLIC WELL HARVARD - 34181 7.9 
3/20/1973 300 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33942 3.5 
3/26/1973 100 PRIVATE WELL 12317 0.4 
6/7/1973 23 PRIVATE WELL 12370 4.6 
6/7/1973 30 PRIVATE WELL 12356 40.2 
6/7/1973 22 PRIVATE WELL 12368 48.6 
6/7/1973 23 PRIVATE WELL 12369 49.7 
6/7/1973 10 PRIVATE WELL 12355 104 
6/7/1973 25 PRIVATE WELL 12245 159 
6/8/1973 18 PRIVATE WELL 12348 11.9 

6/11/1973 278 PUBLIC WELL BULL VALLEY SUBD - 33891 28.2 
11/27/1973 85 PRIVATE WELL 12438 0.2 

1/9/1974 84 PRIVATE WELL 12300 0.3 
2/26/1974 208 PRIVATE WELL 12449 0.5 
3/28/1974 60 PUBLIC WELL TC INDUSTRIES INC - 34146 1.4 
5/13/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33767 0.3 
5/14/1974 120 PUBLIC WELL EASTWOOD MANOR WATER CO - 33861 0.3 
5/14/1974 395 PUBLIC WELL LAKEWOOD - 33737 0.5 
6/5/1974 304 PRIVATE WELL 12491 0.3 
6/6/1974 86 PUBLIC WELL MC HENRY - 34137 0.3 

6/10/1974 60 PUBLIC WELL TC INDUSTRIES INC - 33871 1.5 
6/17/1974 20 PRIVATE WELL 12364 9.5 
6/17/1974 28 PRIVATE WELL 12236 29.8 
6/17/1974 28 PRIVATE WELL 12264 37 
6/17/1974 15 PRIVATE WELL 12357 41.9 
6/17/1974 25 PRIVATE WELL 12358 45.5 
6/17/1974 22 PRIVATE WELL 12237 68.6 
6/17/1974 22 PRIVATE WELL 12246 116 
7/24/1974 395 PUBLIC WELL LAKEWOOD - 33919 0.1 
1/6/1975 100 PUBLIC WELL MARENGO - 34016 0.4 
1/6/1975 85 PUBLIC WELL MARENGO - 34020 3.3 

2/23/1975 198 PRIVATE WELL 12461 0.4 
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4/1/1975 255 PRIVATE WELL 12411 0.7 
4/1/1975 255 PRIVATE WELL 12412 0.9 

4/21/1975 48 PUBLIC WELL CRYSTAL LAKE - 33943 0.7 
4/21/1975 285 PUBLIC WELL CRYSTAL LAKE - 57540 1.72 
6/1/1975 27 PRIVATE WELL 12457 0.4 
6/1/1975 75 PRIVATE WELL 12458 0.4 
6/6/1975 55 PRIVATE WELL 12252 0.3 
6/6/1975 22 PRIVATE WELL 12238 26.1 
6/6/1975 30 PRIVATE WELL 12359 36.3 
6/6/1975 22 PRIVATE WELL 12247 110 
8/4/1975 1400 PUBLIC WELL CRYSTAL LAKE - 34060 0.1 
8/4/1975 1300 PUBLIC WELL CRYSTAL LAKE - 33947 0.2 
8/4/1975 1296 PUBLIC WELL CRYSTAL LAKE - 33944 0.2 

10/1/1975 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 33858 0.9 
10/21/1975 95 PUBLIC WELL HUNTLEY - 33925 0.8 

12/2/1975 160 PUBLIC WELL RICHMOND - 34200 0.22 
12/2/1975 160 PUBLIC WELL RICHMOND - 34196 0.44 
2/5/1976 80 PUBLIC WELL UNION - 33912 1.3 

2/10/1976 100 PUBLIC WELL MARENGO - 33802 0.7 
2/10/1976 85 PUBLIC WELL MARENGO - 33809 2.7 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34127 0.1 
4/12/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34050 0.1 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34126 0.2 
4/19/1976 95 PUBLIC WELL HUNTLEY - 33926 0.2 
4/26/1976 155 PUBLIC WELL SPRING BLUFF SUBD - 33972 0.1 
5/17/1976 93 PUBLIC WELL UNION - 33913 0.6 
6/1/1976 99 PUBLIC WELL MARENGO - 34017 1.2 
6/2/1976 0 PUBLIC WELL ALGONQUIN - 33981 11 
6/7/1976 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34072 0.4 
6/8/1976 270 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33961 0.2 
7/2/1976 87 PUBLIC WELL MARENGO - 33807 2.4 
7/7/1976 0 PUBLIC WELL MARENGO - 34018 1.8 

7/29/1976 95 PUBLIC WELL MORAINE HILLS STATE PARK - 33843 0.3 
7/29/1976 60 PUBLIC WELL MORAINE HILLS STATE PARK - 33845 0.3 
7/29/1976 88 PUBLIC WELL MORAINE HILLS STATE PARK - 33841 0.3 
7/29/1976 0 PRIVATE WELL 33815 0.5 
7/29/1976 71 PUBLIC WELL MORAINE HILLS STATE PARK - 33848 0.5 
7/29/1976 162 PUBLIC WELL MORAINE HILLS STATE PARK - 33840 0.5 
7/29/1976 83 PUBLIC WELL MORAINE HILLS STATE PARK - 33842 0.6 
7/29/1976 47 PRIVATE WELL 33825 0.7 
7/29/1976 62 PUBLIC WELL MORAINE HILLS STATE PARK - 33847 1.1 
7/29/1976 73 PRIVATE WELL 33844 1.4 
7/30/1976 82 PUBLIC WELL -33900 0.5 
7/30/1976 82 PUBLIC WELL -33899 0.7 
7/30/1976 78 PUBLIC WELL -33898 0.8 

10/18/1976 290 PUBLIC WELL HARVARD - 34187 0.4 
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10/18/1976 100 PUBLIC WELL HARVARD - 34182 8.8 
10/18/1976 90 PUBLIC WELL HARVARD - 34172 11 
10/18/1976 90 PUBLIC WELL HARVARD - 57553 < 0.02 

1/31/1977 276 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 57539 0.4 
6/13/1977 31 PRIVATE WELL 12361 0.2 
6/13/1977 210 PRIVATE WELL 12239 0.7 
6/13/1977 30 PRIVATE WELL 12360 13.9 
6/13/1977 40 PRIVATE WELL 12362 18.8 
6/13/1977 22 PRIVATE WELL 12257 102 
6/14/1977 280 PRIVATE WELL 12344 0.9 
6/21/1977 178 PRIVATE WELL 12427 0.6 
8/3/1977 0 PUBLIC WELL UNION - 33914 0.9 

12/28/1977 93 PUBLIC WELL UNION - 57521 0.62 
3/28/1978 170 PUBLIC WELL ALGONQUIN - 33982 7.9 
3/29/1978 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34114 0.4 
4/4/1978 131 PUBLIC WELL TC INDUSTRIES INC - 33867 0.25 

4/25/1978 85 PUBLIC WELL MARENGO - 57542 0.15 
4/26/1978 278 PUBLIC WELL BULL VALLEY SUBD - 34190 30.8 
6/21/1978 0 PUBLIC WELL JOHNSBURG - 57527 0.45 
7/6/1978 141 PRIVATE WELL 12488 0.6 

7/10/1978 86 PUBLIC WELL MC HENRY - 34139 0.04 
7/10/1978 180 PUBLIC WELL WONDER LAKE WATER CO - 34084 0.9 
7/11/1978 85 PUBLIC WELL MC HENRY - 34134 0.09 
7/31/1978 140 PRIVATE WELL 12396 0.6 
8/8/1978 131 PUBLIC WELL ALGONQUIN - 33788 0.5 

9/26/1978 1300 PUBLIC WELL CRYSTAL LAKE - 57522 0.11 
9/27/1978 71 PUBLIC WELL HARVARD - 34173 8.8 
9/27/1978 68 PUBLIC WELL HARVARD - 34183 9.2 
9/27/1978 69 PUBLIC WELL HARVARD - 57552 < 0.02 

10/19/1978 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34165 < 0.4 
11/8/1978 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34161 < 0.4 
11/8/1978 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34171 < 0.4 

11/14/1978 80 PUBLIC WELL UNION - 33916 1.8 
11/20/1978 395 PUBLIC WELL LAKEWOOD - 33921 < 0.4 
11/20/1978 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34057 < 0.4 

1/9/1979 327 PUBLIC WELL JOHNSBURG - 33978 0.04 
1/30/1979 60 PRIVATE WELL 12390 0.6 
1/31/1979 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34128 0.35 
2/20/1979 155 PUBLIC WELL SPRING BLUFF SUBD - 33973 0.04 

11/29/1979 154 PUBLIC WELL HUNTLEY - 33744 0.3 
1/21/1980 0 PRIVATE WELL 12472 0.1 
1/30/1980 192 PUBLIC WELL UNION - 57520 9.74 
6/10/1980 230 PRIVATE WELL 12240 0.9 
6/12/1980 38 PRIVATE WELL 12350 2.2 
6/12/1980 22 PRIVATE WELL 12351 31.8 
6/12/1980 25 PRIVATE WELL 12363 53.3 
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9/22/1980 550 PRIVATE WELL 12450 1.4 
10/2/1980 210 PUBLIC WELL MC HENRY - 33866 0.5 
10/2/1980 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33818 0.5 
12/4/1980 141 PRIVATE WELL 12489 0.2 
12/5/1980 1200 PRIVATE WELL 12469 0.2 

12/17/1980 280 PUBLIC WELL CRYSTAL LAKE - 57541 1.71 
4/1/1981 114 PUBLIC WELL JOHNSBURG - 57528 0.46 

7/22/1981 298 PRIVATE WELL 12288 < 0.5 
9/17/1981 298 PRIVATE WELL 12289 < 0.5 

11/24/1981 132 PRIVATE WELL 12426 < 0.5 
3/1/1982 192 PUBLIC WELL UNION - 33732 1.1 
7/6/1982 80 PUBLIC WELL UNION - 33918 0.43 

7/13/1982 44 PUBLIC WELL MORAINE HILLS STATE PARK - 33823 0.5 
7/13/1982 64 PUBLIC WELL MORAINE HILLS STATE PARK - 33846 0.6 
7/19/1982 88 PUBLIC WELL MARENGO - 58422 < 0.04 
1/18/1983 20 PRIVATE WELL 12391 26.1 

10/21/1983 125 PUBLIC WELL HEBRON - 4 5 
1/16/1984 60 PRIVATE WELL 12379 < 0.3 
2/15/1984 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57544 < 0.02 
4/19/1984 108 PUBLIC WELL SPRING BLUFF SUBD - 33775 < 0.3 
12/5/1984 152 PUBLIC WELL ALGONQUIN - 6 < 0.3 

12/27/1984 192 PUBLIC WELL UNION - 58913 < 0.09 
5/10/1985 90 PRIVATE WELL D. Hill Nursery Corp - 1 < 0.3 
9/4/1985 102 PUBLIC WELL ISLAND LAKE - 2 0.6 
8/1/1986 80 PUBLIC WELL UNION - 3 1 

8/18/1986 144 PUBLIC WELL HARVARD - 7 < 0.4 
8/29/1986 80 PUBLIC WELL UNION - 3 2.7 
6/9/1987 258 PUBLIC WELL CRYSTAL LAKE - 58217 0.1 

3/22/1988 315 PRIVATE WELL DOUGLAS SHANKS < 0.1 
4/16/1988 212 PRIVATE WELL JAMES WOTRING AND KATHLEEN WARD < 0.1 
6/21/1988 50 PRIVATE WELL TED AND LINDA PANEK < 0.1 
12/7/1988 265 PRIVATE WELL 46002 < 0.1 

12/19/1988 825 PRIVATE WELL 46006 < 0.1 
1/5/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 < 0.1 
3/2/1989 237 PRIVATE WELL 46045 < 0.1 

3/29/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 < 0.1 
7/18/1989 146 PRIVATE WELL 46099 0.1 
7/31/1989 166 PUBLIC WELL CITY OF WOODSTOCK - 8 < 0.1 
7/31/1989 114 PUBLIC WELL CITY OF WOODSTOCK - 7A < 0.1 
8/11/1989 262 PRIVATE WELL 46109 < 0.1 
9/18/1989 146 PRIVATE WELL 46129 < 0.1 
9/18/1989 145 PRIVATE WELL 46130 < 0.1 

10/16/1989 760 PUBLIC WELL UNION - 57519 4.33 
11/6/1989 120 PUBLIC WELL FOX RIVER GROVE - 58289 4.8 

11/27/1989 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58319 0.08 
11/27/1989 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58325 0.2 
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11/27/1989 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58315 < 0.08 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58320 < 0.08 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58321 < 0.08 

1/23/1990 200 PRIVATE WELL 46172 < 0.1 
4/4/1990 200 PRIVATE WELL 46222 < 0.1 
5/1/1990 80 PUBLIC WELL UNION - 58124 17.7 
6/5/1990 110 PUBLIC WELL VILLAGE OF ISLAND LAKE - 1-FRS < 0.1 
6/5/1990 103 PUBLIC WELL VILLAGE OF ISLAND LAKE - 2-FRS < 0.1 
6/5/1990 146 PUBLIC WELL VILLAGE OF ISLAND LAKE -  3-FRS < 0.1 
6/6/1990 40 PRIVATE WELL 46262 < 0.1 

9/10/1990 1295 PUBLIC WELL CRYSTAL LAKE - 58659 13.3 
9/11/1990 197 PUBLIC WELL HARVARD - 58656 < 0.04 

10/29/1990 195 PUBLIC WELL VALLEY HI NURSING HOME - 58201 < 0.08 
5/14/1991 180 PUBLIC WELL CITY OF WOODSTOCK - 9 < 0.1 
6/6/1991 252 PRIVATE WELL 46519 < 0.1 

6/21/1991 100 PRIVATE WELL 46534 < 0.1 
6/28/1991 107 PUBLIC WELL CITY OF WOODSTOCK - 10 < 0.1 
7/10/1991 30 PRIVATE WELL 46564 1.4 
7/18/1991 67 PRIVATE WELL 46573 46 
9/20/1991 162 PRIVATE WELL 46649 < 0.1 

10/24/1991 76 PRIVATE WELL 46677 < 0.1 
3/11/1992 197 PUBLIC WELL HARVARD - 45179 0.4 
5/4/1992 180 PRIVATE WELL 46807 < 0.1 

6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 < 0.1 
6/22/1992 125 PRIVATE WELL 46857 < 0.1 
8/26/1992 61 PRIVATE WELL 46932 0.1 
9/14/1992 197 PUBLIC WELL HARVARD - 45179 3.5 

10/20/1992 151 PUBLIC WELL ALGONQUIN - 45177 9.8 
11/6/1992 298 PUBLIC WELL VILLAGE OF ISLAND LAKE - 3-2 < 0.1 
12/9/1992 243 PUBLIC WELL CITY OF CRYSTAL LAKE - 14 < 0.1 

12/15/1992 197 PUBLIC WELL HARVARD - 45179 26.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45179 38.7 

1/15/1993 93 PUBLIC WELL VILLAGE OF ISLAND LAKE - 7 6.3 
2/5/1993 58 PUBLIC WELL CITY OF MARENGO - 7 < 0.1 
3/3/1993 163 PUBLIC WELL VILLAGE OF CARY - 12 < 0.1 
6/9/1993 110 PUBLIC WELL CITY OF HARVARD - 8 0.6 
9/8/1993 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45451 6.4 

1/13/1994 175 PRIVATE WELL DANIEL W. JUFFERNBRUCH -  < 0.02 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 1.9 

3/18/1994 121 PRIVATE WELL 47330 < 0.02 
4/16/1994 149 PRIVATE WELL 47345 < 0.02 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 < 0.1 
5/12/1994 175 PRIVATE WELL 47378 < 0.02 
5/18/1994 760 PUBLIC WELL UNION - 45440 84.1 
6/25/1994 90 PRIVATE WELL 47427 < 0.02 
8/13/1994 150 PRIVATE WELL 47485 < 0.02 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
8/18/1994 1285 PUBLIC WELL CITY OF HARVARD - 9 < 0.02 
8/22/1994 45 PRIVATE WELL 47493 < 0.02 
10/4/1994 1256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 < 0.02 

11/23/1994 1256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
2/16/1995 122 PRIVATE WELL 47683 < 0.02 
4/19/1995 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45798 28.7 
8/22/1995 205 PUBLIC WELL MCHENRY SHORES WATER COMPANY - 3 < 0.02 
11/9/1995 1350 PUBLIC WELL VILLAGE OF ISLAND LAKE - 9 < 0.02 

12/13/1995 1161 PRIVATE WELL 47972 < 0.02 
12/14/1995 233 PUBLIC WELL CITY OF MCHENRY - 10 < 0.02 

3/19/1996 187 PRIVATE WELL 48014 < 0.02 
4/5/1996 1293 PUBLIC WELL CITY OF CRYSTAL LAKE - 16 < 0.02 

4/25/1996 915 PRIVATE WELL 48063 < 0.02 
5/16/1996 174 PRIVATE WELL 48072 < 0.02 
1/27/1997 265 PRIVATE WELL DON AND BONNIE MIKLASZ -  < 0.02 
2/11/1997 103 TEST WELL VILLAGE OF LAKE IN THE HILLS - 12 < 0.08 
5/10/1997 247 PRIVATE WELL TIMOTHY B. MACDONALD -  < 0.08 
6/5/1997 93 PUBLIC WELL VILLAGE OF LAKEMOOR - 1 < 0.08 

6/24/1997 91 PUBLIC WELL VILLAGE OF LAKEMOOR - 2 < 0.08 
7/29/1997 1260 PUBLIC WELL VILLAGE OF HUNTLEY - 8 < 0.08 

10/29/1997 240 PRIVATE WELL FRANK ELTVEDT -  < 0.04 
11/14/1997 260 PRIVATE WELL JEFF JAYKO -  < 0.04 

3/23/1998 60 PRIVATE WELL RON & CINDY MASTER -  < 0.04 
7/24/1998 187 PUBLIC WELL CITY OF WOODSTOCK - 12 < 0.09 
8/7/1998 220 PRIVATE WELL HOFFIE NURSERY, INC. -  < 0.09 

9/30/1998 1311 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 14 < 0.09 
9/21/1999 942 PUBLIC WELL JOHNSBURG - 48550 < 0.11 

11/10/1999 1330 PUBLIC WELL HUNTLEY - 48605 < 0.13 
11/12/1999 103 PUBLIC WELL LAKE IN THE HILLS - 48606 < 0.13 

2/29/2000 125 PUBLIC WELL HEBRON - 58421 0.09 
4/5/2000 60 PUBLIC WELL MC HENRY - 58483 < 0.04 

6/12/2000 197 PUBLIC WELL HARVARD - 58565 < 0.04 
7/18/2000 95 PUBLIC WELL MC HENRY - 58613 0.69 
7/18/2000 151 PUBLIC WELL ALGONQUIN - 58609 < 0.04 
8/28/2000 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58696 < 0.04 

10/25/2000 175 PUBLIC WELL FOX RIVER GROVE - 49019 < 0.06 
12/20/2000 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58873 2.92 
12/20/2000 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 58876 < 0.09 

6/22/2001 360 PUBLIC WELL LAKEWOOD - 49369 < 0.06 
1/29/2002 1309 PUBLIC WELL CARY - 49557 < 0.06 
6/4/2002 1100 PUBLIC WELL LAKE IN THE HILLS - 49789 < 0.06 

10/22/2002 170 PUBLIC WELL NUNDA UTILITY CO - 49944 < 0.06 
1/28/2003 0 PRIVATE WELL 65552 < 0.06 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
2/6/2003 123 PUBLIC WELL Intermatic Inc. < 0.06 

2/12/2003 1161 PUBLIC WELL Morton International Inc.-9 < 0.06 
3/25/2003 212 PUBLIC WELL ALGONQUIN - 65581 < 0.06 
6/5/2003 105 TEST HOLE VILLAGE OF LAKE IN THE HILLS TW#16 < 0.07 

6/10/2003 124 PUBLIC WELL CITY OF MARENGO - WELL #8 < 0.07 
7/7/2003 95 PRIVATE WELL ANDREW SCHWARZ - UNTREATED < 0.07 

7/28/2003 1783 PUBLIC WELL Dean Foods Company-2 < 0.07 
8/14/2003 154 TEST HOLE CITY OF MCHENRY < 0.07 
10/1/2003 1100 PUBLIC WELL Chemtool Inc.-1 < 0.07 

12/15/2003 301 PRIVATE WELL TRAVERS SMITH - UNTREATED < 0.07 
12/17/2003 220 PRIVATE WELL GEORGE MULLEN - UNTREATED 0.09 
12/26/2003 160 PRIVATE WELL FRANK SVOBODA - UNTREATED < 0.07 

1/12/2004 135 PRIVATE WELL MARK ISRAEL - UNTREATED < 0.07 
5/13/2004 107 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS WELL NO. 16 < 0.07 
6/24/2004 198 PUBLIC WELL ALGONQUIN WELL NO. 13 < 0.07 
7/7/2004 220 PRIVATE WELL BRENDA AFFINATI - UNTREATED < 0.07 
8/4/2004 240 PRIVATE WELL ROBERT ABBOUD - UNTREATED < 0.07 

9/21/2004 0 PRIVATE WELL FRANCO LATERZA - UNTREATED < 0.07 
12/4/2004 51 PRIVATE WELL STEVE MUCCI < 0.07 
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GROUNDWATER RESOURCES MANAGEMENT PLAN OVERVIEW 
 

Located approximately 60 miles northwest of Chicago, McHenry County is one of the 
fastest growing counties in the nation.  Since 1990, the population in the county has grown 
from approximately 182,000 to 260,000 in the year 2000: an increase of 42 percent.  
Projections indicate that population may grow to nearly 350,000 by 2020 and 450,000 by 
2030.1  The existing and anticipated rate of growth has sparked concerns regarding the 
impact of growth on our natural resources including groundwater.  
 

There are several aspects of groundwater that are of concern in McHenry County.  
First is the primary impact of increased groundwater pumping for water supply.  
Communities question whether there is sufficient water below us to quench the thirst of the 
growing population.   
 

Second is the potential for groundwater contamination that grows with the population 
and increased business activity in the area.  This threat is not limited solely to the spilling of 
hazardous materials on the surface.  The increased discharge of fully or partially treated 
wastewater and wastewater treatment residuals becomes more of a threat due to the volume 
of water and residuals that are placed on the land. 
 

Finally, a less evident but important impact of groundwater use is the potential impact 
on natural wetlands, fens, streams and lakes.  These natural areas are dependent on 
groundwater discharges to the surface.  Excessive pumping may reduce or eliminate the flow 
of groundwater to the surface thus reducing the water levels in areas dependent on a constant 
inflow of water.  
 

McHenry County’s community leaders and other officials have taken steps to 
implement a coordinated approach to improve management of regional groundwater 
resources.  In 1996, the county organized a series of public workshops to obtain stakeholder 
input to identify, organize, prioritize and refine issues to be addressed in a countywide 
groundwater management plan and the determine preferred approach to each issue.  
 

In March 2001, McHenry County officials executed a contract with the engineering 
firms of Baxter and Woodman, Inc., and Ayers and Associates, and the planning firms of 
Environmental Planning and Economics, and Planning and Management Consultants, Ltd. to 
prepare the Groundwater Resources Management Plan. 
 

The Groundwater Resources Management Plan is actually a series of five separate 
stand alone studies that look at the different aspects of groundwater use in McHenry County.   
 

                                                 
1  Northeastern Illinois Planning Commission, “Toward 2020: Population, Household and Employment 

Forecasts For Counties and Municipalities in Northeastern Illinois.”  September, 2000 and the Endorsed 
2030 NIPC Forecast dated September 30, 2003. 
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Those reports are: 
 

Groundwater Resources Management Framework 
Groundwater Resources Information For Planning 
Countywide Groundwater Protection Plan 
Countywide Wastewater Management Plan 
Chlorides and Agricultural Chemicals Problem Assessments and Corrective Actions 

 
The following is a brief overview for each of the studies. 
 
REPORT 1:  GROUNDWATER RESOURCES MANAGEMENT FRAMEWORK 

The Groundwater Resources Management Framework provides the structure by 
which the county may plan for the future.  Any management plan must conform to the rules 
of law that apply to groundwater in Illinois.  Our work will include a general examination of 
existing laws and regulations related to groundwater resource management, an assessment of 
alternative approaches to correct any problems or deficiencies identified, and develop 
management recommendations for consideration by the county.  
 
REPORT 2:  GROUNDWATER RESOURCES INFORMATION FOR PLANNING 

This study includes compiling of available information regarding land uses, water 
demands, and hydrogeological information from around the county, and the subsequent 
analyses of this information to estimate the impacts of growth, capacities of the aquifers, and 
potential for groundwater contamination.   
 
REPORT 3: COUNTYWIDE GROUNDWATER QUANTITY AND QUALITY 

PROTECTION PLAN 
 

The objective of the Groundwater Protection Plan is to determine the extent and 
potential for groundwater contamination in the county, recommend actions and policies to 
address current problems and prevent further contamination.  
 
REPORT 4: COUNTYWIDE DECENTRALIZED WASTEWATER MANAGEMENT 

PLAN 
 

This study includes the development of recommendations for management of 
decentralized wastewater systems located outside of sewer service area boundaries, the 
establishment of a program to correct problems related to existing onsite systems, and 
preparation of a plan for management of septage generated within the county. 
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REPORT 5: CHLORIDES AND AGRICULTURAL CHEMICALS PROBLEM 
ASSESSMENTS AND CORRECTIVE ACTIONS 

 
This report is intended to specifically address the potential impacts of chlorides and 

agricultural chemicals on groundwater and sensitive ecosystems, and recommend actions to 
prevent further negative impacts. 
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INTRODUCTION 

During the development of the Groundwater Resources Management Plan, a number 
of concerns were expressed about specific activities and pollutant pathways that represent 
significant threats to McHenry County groundwater quality and quantity.  The purpose of this 
report is to address three of those specific concerns: 
 

 Chlorides and their impact on groundwater quality and sensitive 
environmental areas; 

 
 Agricultural activities and their effects on groundwater quality; 

 
McHenry County is not alone in its concerns over the environmental impacts of 

chlorides and agricultural chemicals.  There have been a number of previous studies aimed at 
addressing some aspects of these problems, but it does not appear that any of these studies 
have assembled all of the information into a single report. 
 

This report is divided into three sections, with one section devoted to exploring each 
of the specific concerns in some detail.  In accordance with the agreement for this report, the 
scope of the assessment for each of the concerns is limited to a literature review, a review of 
available records and reports, interviews with knowledgeable individuals, and visual 
observations of any affected areas. 
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1.  CHLORIDES 

    1.1 Introduction 

McHenry County is one of the fastest growing counties in the nation. Along with 
growth comes development and changes in land use, which places a variety of stresses on the 
environment.  These stresses can range from the apparent, such as the clearing of trees to 
facilitate new development, to the unseen, such as changes in groundwater quality.  In 
McHenry County, the unseen stresses, especially those related to groundwater quality, can be 
just as significant to human health and prosperity (if not more so), than those stresses that are 
readily observable.  This is due to the fact that the county is heavily dependent upon 
groundwater as a potable water supply.   
 

Until the 1970s, groundwater quality was generally taken for granted.  Although some 
wells and springs were known to contain naturally high levels of sulfur or salts, and others 
were known to be contaminated by bacteria.  Groundwater was generally thought to be 
protected from contamination from the many chemicals we use for industrial, agricultural, 
and household purposes.  The soils above and within which the aquifers lie were thought to 
act as natural “filters” that could stop contamination from reaching our drinking water 
supplies.  Only within the past forty years have we developed an understanding of the link 
between what we do on the land surface and what we find in our groundwater supplies. 
 

As Kelly (2001) noted, there have been a number of studies performed in the last 
three decades that have investigated groundwater quality in urban areas and have attempted 
to define sources of groundwater contamination.  A consistent finding of all of these studies 
is that groundwater quality in urban areas is directly linked with development and land use.   
 

The relationship between groundwater quality and land use in urban areas can be 
explained by the fact that urban areas are home to large, dense populations and are centers of 
industrial activity.  The presence of these two defining characteristics of urban areas 
increases the risk of groundwater contamination simply because there is an increase in the 
number of potential sources of contamination.  In today’s society, urban activities such as 
manufacturing, automobile maintenance and repair, roadway maintenance, lawn care, and 
even household cleaning rely heavily upon chemical use.  Widespread anthropogenic use of 
chemicals for everyday activities requires the disposal of a significant amount of these 
chemicals.  As we have realized within the last four decades, even when properly used and 
disposed of, these chemicals can make their way into both surface water and groundwater.   
 

One of the most common groundwater contaminants in many northern U.S. urban 
areas is chloride (Cl-).  Much of the chloride contamination is thought to stem from the 
widespread use of roadway deicing salts for winter roadway maintenance (Pilon and Howard, 
1987) (although other sources do exist).  Chloride contamination of groundwater has been 
shown to have negative effects upon both municipal and private water supplies as well as 
wetlands and other environmentally-sensitive areas (Panno, 2002).  According to recent 
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studies, chloride levels in McHenry County groundwater have rapidly increased in the last 
few decades and are currently among the highest in northeastern Illinois (Kelly, 2003).  
Because the county is solely dependent upon groundwater as a potable water supply, the 
contamination of McHenry county’s groundwater aquifers has become a significant concern 
to local residents and government officials.    
 

This section of the report will investigate current chloride levels in municipal wells in 
McHenry County, common sources of chloride contamination, the effects of chloride 
contamination on drinking water supplies and natural areas, and will provide practical 
solutions to help avoid further increases in chloride levels in the groundwater supply.   
 
    1.2 Susceptibility of McHenry County Groundwater to Contamination 

The susceptibility of groundwater aquifers in any given location is mainly a function 
of the permeability of the materials within which the aquifer is located.  Although nearly all 
types of soils will transmit surface water to groundwater, the rate of transmission varies 
widely from soil to soil and is chiefly dependent upon the permeability of the soil.  As 
illustrated by Table 1, groundwater moves rapidly through highly permeable materials (e.g. 
sand, gravel) and relatively slowly through less permeable materials (e.g. silt, clay).  
Therefore, those aquifers that are located within permeable substrates are most susceptible to 
contamination from surface water and surface water runoff. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 1 

 
Estimated Permeability of Typical Geologic Materials in Illinois 

 
Geologic Material Groundwater Flow Rate (ft./yr.) 
Clean sand and gravel 100 
Fine sand and silty sand 1 - 100 
Silt (loess, colluvium, etc.) 10 - 0.1 
Gravelly till, less than 10% clay 1 - 0.01  
Till, less than 25% clay 0.1 - 0.001 
Clayey tills, greater than 25% clay 0.01 - 0.0001 
Sandstone 10 
Cemented fine sandstone 10 - 0.01 
Fractured rock 10 
Shale 0.01 - 0.000001 
Dense limestone (unfractured)  0.001 - 0.000001 

(Source: OTA, 1990) 
 

As detailed in earlier reports in this series, the shallow glacial drift (sand and gravel) 
aquifer system and the shallow bedrock aquifer system serve as the principal sources of water 
for McHenry County.  These aquifers are most vulnerable to contamination because they are 
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located within soils and substrates that are highly permeable, are generally close to the 
ground surface and may have no upper confining layer.  The permeable sand, gravel and 
fractured rock that allows water to flow from these aquifers to water supply wells so 
efficiently also facilitates their relatively quick recharge and, consequently, their 
susceptibility to contamination. 
 

This susceptibility to contamination is significant in McHenry County, as most of the 
municipalities located within the county have water supply wells that utilize these shallow 
aquifers and nearly all of the private water supply wells in the county draw upon them.   
 
    1.3 Chloride Contamination in McHenry County Groundwater 

Contamination of groundwater refers to the measurable presence of chemicals 
resulting from human activities in the groundwater supply, in this case, chlorides.  Applying 
the word “contamination” to a groundwater supply or an environmental area does not 
necessarily imply a threat to human health or to the environment; it simply means that the 
supply or area is being influenced by human activity. 
 

1.3.1 Chloride Levels in Natural Waters - Almost all natural waters (including those 
in McHenry County) contain some chloride and, therefore, even the purest of waters can 
contain low concentrations of chloride.  Average chloride concentrations in unpolluted 
freshwater lakes and streams are typically less than 20 mg/L (Goldman and Horne, 1999).  
Chloride levels in unpolluted groundwater are typically higher than those in unpolluted 
surface waters because of the presence of natural mineral and salt deposits in the soils both 
within and overlying the aquifer.  Table 2 presents data on typical chloride concentrations in 
various unpolluted waters. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 2 

 
Typical Chloride Concentrations in Unpolluted Sources of Water 

 

Type of Water Chloride Concentration mg/L 
Rainwater 0-2 
Upland Surface Water 0-12 
Unpolluted River Water 0-15 
Shallow Well Water 0-25 
Deep Well Water* 0-50 
Seawater 20,000 

(Source: TRB, 1991) 

* Some deep wells have chloride concentrations in excess of 10,000 mg/L.  The values presented in the table 
are for wells that are normally used as water supplies. 

 



1-4 

001142 – 11/06 Report 5 - Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

Natural chloride concentrations in McHenry County groundwater supply wells are 
likely within the range of values for shallow wells presented in Table 1.  Additionally, Kelly 
and Wilson (2002b) state that background concentrations of chloride in unpolluted 
groundwater supply wells in the greater Chicago metropolitan area are typically less than 20 
mg/L.   
 

1.3.2 Chloride Levels in McHenry County Groundwater - To determine current 
chloride concentrations in McHenry County groundwater, records were collected from the 
Illinois State Water Survey’s (ISWS) Groundwater Quality Database.  Groundwater quality 
records supplied by the ISWS were then organized according to well location (Township, 
Range, and Section) and/or municipality.  This information is presented in Appendix A.   
 

The water quality data shows that the chloride concentrations in many of the 
McHenry County wells currently exceed what would be expected in typical unpolluted 
natural groundwater supplies.  It should be noted that most of the wells that have elevated 
chloride levels are located in the shallow groundwater aquifers (less than 200 feet deep), 
while most of those that have lower levels of chlorides are located in the deeper aquifers.  
This results from the fact that the deep aquifers are somewhat confined from surface 
contamination, while the shallow aquifers are not.  
 

Although it is clear that many of the shallow wells have chloride levels greater than 
that which would be expected of typical unpolluted groundwater supplies, this fact alone 
does not mean that the groundwater in McHenry County is suffering from chloride 
contamination from artificial sources.  It is possible that natural chloride levels in 
groundwater in this area are higher than what would normally be expected or some other 
factors are at work.  Without consideration of historical data on the chloride levels in the 
county’s wells, it is difficult to draw any conclusions about the level of chloride 
contamination in the county’s groundwater supply.  The aim of the following subsection is to 
address historical trends in chloride levels in McHenry County groundwater supplies. 
 

1.3.3 Trends in Chloride Levels in McHenry County Groundwater - Previous 
researchers have assembled a comparative water quality data set for groundwater wells in 
McHenry County using the ISWS’s Groundwater Quality Database.  Based on this data, it 
does appear that chloride concentrations in groundwater wells in McHenry County have 
consistently increased since 1960 and, thus, appear to be influenced by human activity. 
 

Kelly and Wilson (2003) identified 40 shallow (less than 200 feet deep) municipal 
and public water supply wells in McHenry County having at least three chloride water 
quality samples taken over a period of five years or more.  The 40 shallow wells studied by 
Kelly and Wilson draw water from the sand and gravel and shallow bedrock aquifers and, 
therefore, are the most susceptible to contamination from surface water.  Chloride water 
quality data from these wells are presented in Table 3.    
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 

TABLE 3 
 

Trends in Chloride Concentrations in Selected Public Water Supply  
Wells in McHenry County, Illinois 

 

Municipality/Agency 
Well 

# 
Depth 

(ft) 

Sample 
Start 
Date 

Sample 
End 
Date 

# of 
Samples 

Final Cl- 
Conc. 
(mg/L) 

Rate of 
Increase 
(mg/L-

yr) 
Algonquin 1 165 1980 1992 14 12 0.51
Algonquin 5 131 1978 1986 4 13 0.84
Algonquin 6 152 1993 1998 4 23 2.12
Algonquin spring 0 1953 1987 4 46 0.73
Cary 3 155 1961 1986 8 25 0.71
Cary 8 105 1982 1997 5 101 5.29
Community Svc Corp. 2 108 1972 1986 6 24 0.71
Deering Oaks Subdiv. 2 178 1953 1986 6 17 0.22
Fox River Grove 1 140 1947 1997 9 113 1.39
Fox River Grove 2 120 1956 1997 11 105 1.37
Harvard 3 71 1938 1985 8 101 5.18
Harvard 4 69 1963 1985 7 57 2.79
Harvard 5 68 1958 1985 11 84 2.65
Harvard 6 197 1965 1998 21 24 0.63
Hebron 4 125 1986 1998 6 100 4.27
Huntley 4 63 1918 1986 7 62 1.83
Huntley 5 95 1953 1985 8 31 0.35
Huntley 6 154 1979 1986 3 3 0.35
Island Lake 104 122 1982 1991 3 59 2.78
Lakeland Park 2 85 1958 1982 6 34 1.03
Marengo 4 100 1962 1985 6 21 -0.03
Marengo 5 85 1962 1986 7 35 0.57
Marengo 6 87 1962 1986 7 28 -0.19
McHenry 2 60 1960 1998 11 182 4.09
McHenry 5 95 1976 1998 5 22 0.57
McHenry 6 131 1982 1998 7 44 1.82
McHenry Shores Water Co. 1 180 1954 1986 8 5 0.82
McHenry Shores Water Co. 2 135 1970 1985 8 <1 0.06
Nunda Utility Co. 1 189 1971 1987 7 4 -0.08
Oakbrook Estates MHP 1 182 1986 1996 4 162 3.76
Richmond 1 170 1938 1985 9 30 0.27
Richmond 2 144 1956 1985 8 6 0.59
Terra Cotta Realty 2 60 1960 1982 6 101 3.25
Terra Cotta Realty  3 185 1971 1982 5 10 0.76
Terra Cotta Realty 6 131 1947 1982 3 8 <-0.01
Wonder Lake Water Co. 1 180 1973 1991 7 2 -0.06
Woodstock 1 196 1922 1985 6 9 0.29
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Municipality/Agency 
Well 

# 
Depth 

(ft) 

Sample 
Start 
Date 

Sample 
End 
Date 

# of 
Samples 

Final Cl- 
Conc. 
(mg/L) 

Rate of 
Increase 
(mg/L-

yr) 
Woodstock 5 189 1960 1985 7 7 0.21
Woodstock 6 193 1960 1985 7 27 0.83
Woodstock 7 114 1961 1992 8 80 1.45

(Source: Kelly and Wilson, 2003) 
 

As Table 3 illustrates, 35 of the 40 (88 percent) selected McHenry County wells have 
shown at least a small annual increase in chloride levels.  Sixteen of the 40 (40 percent) 
selected wells have shown an annual chloride level increase of greater than 1 mg/L and four 
of the wells (10 percent) have shown an annual increase of greater than 4 mg/L; clearly there 
is a widespread, ongoing increase in the chloride levels of McHenry County groundwater.   
 

Figure 1 illustrates the general trend of increasing chloride levels in shallow 
municipal wells in McHenry County over time.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 1 

 
Chloride Concentrations for Municipal Wells in McHenry County, Illinois 

 
(Source: Kelly and Wilson, 2003) 

The solid circles in Figure 1 represent water quality samples taken after 1960, while 
the open circles represent samples taken prior to 1960.   
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1960 is an important date when considering the chloride contamination of shallow 
groundwater supplies.  It appears that chloride concentrations in groundwater across 
northeastern Illinois were starting to increase right around this time.  This date also 
corresponds with the time when salt (which typically contains both chloride and sodium ions, 
NaCl) began to be widely applied to roadways for deicing purposes (Kelly and Wilson, 
2003a).  We will discuss the sources of chloride contamination in more detail later in this 
report; for now, it is only important that the reader understand that the increases in chloride 
concentration in McHenry County groundwater is the result of human activities, such as road 
salt usage, and that those increases began around 1960.   
 

Prior to 1960, approximately two-thirds of all water quality samples from shallow 
municipal wells had chloride concentrations of less than 10 mg/L and the median pre-1960 
chloride concentration in municipal wells less than 200 feet deep in McHenry County was 8 
mg/L (Kelly and Wilson, 2003a).  The median 1990s concentration was 22 mg/L (Kelly and 
Wilson, 2003a), representing a median increase of 14 mg/L between the 1960s and 1990s.   
 

1.3.4 Trends in Chloride Levels in Groundwater of Other Chicago Metropolitan 
Counties - As Kelly and Watson (2003a) showed, increasing chloride levels are fairly typical 
of shallow groundwater wells located throughout the Chicago metropolitan area.  As Table 4 
and Figure 2 show, wells in all six of the counties in the Chicagoland area (McHenry, Cook, 
Lake, Kane, DuPage and Will) showed annual increases in chloride levels.  

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 4 
 

Annual Increase in Chloride Concentrations in Municipal and Public Water Supply 
Wells in the Chicago Metropolitan Area 

 
Annual increase in chloride concentration 

County 
Number of 

Wells Studied > 0.01 mg/L > 1 mg/L > 4 mg/L 
Cook 21 18 (86%) 08 (38%) 1 (5%) 
DuPage 28 26 (93%) 24 (86%) 4 (14%) 
Kane 34 30 (88%) 17 (50%) 5 (15%) 
Lake 43 26 (60%) 09 (21%) 2 (5%) 
McHenry 40 35 (88%) 16 (40%) 4 (10%) 
Will 18 16 (89%) 07 (39%) 2 (11%) 

(Source: Kelly and Wilson, 2003). 



1-8 

001142 – 11/06 Report 5 - Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 2 

 
Rates of Change in Chloride Concentrations in Municipal Wells in Northeastern Illinois 

 
(Source: Kelly, 2001) 

 
As Table 4 and Figure 2 illustrate, there does seem to be some difference in the rate 

of change of chloride content in wells in each of the six metropolitan counties; the chloride 
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levels in groundwater wells in McHenry County  (and the other collar counties) have 
increased more rapidly than those of Lake and Cook Counties.  As Kelly and Watson (2003b) 
stated, the chloride concentration and rate of change in chloride concentration in shallow 
municipal wells is a function of well depth and the type of material above and within which 
the aquifer is located.  As discussed earlier, many municipal and public water supply wells in 
McHenry County draw groundwater from the shallow sand and gravel and shallow bedrock 
aquifers and, therefore, are relatively susceptible to groundwater contamination.   
 

Lake and Cook Counties do not have as many wells that draw upon shallow sand and 
gravel and shallow bedrock aquifers because these aquifers are not as prevalent in those 
Counties.  The aquifers that do exist in Lake and Cook Counties tend to be at a greater depth 
and are covered by deep deposits of glacial tills.  Glacial till transmits surface water to 
groundwater more slowly than sand and gravel (Table 1), which means that chlorides (and 
other surface-based contaminants) reach the groundwater much more quickly in McHenry 
County than in Lake and Cook Counties.  This does not necessarily mean that the aquifers in 
Lake and Cook Counties are not susceptible to contamination; it may simply mean that the 
chlorides are just taking a longer time to reach the aquifers because the overlying till does not 
allow the chlorides to be transported as quickly as in sand and gravel. 
 

However, there may be additional factors in the difference between the chloride 
concentrations found in McHenry County groundwater and those found in Cook County and 
Lake County groundwater.  As Kelly and Wilson (2003a) have hypothesized, the differences 
may also be a secondary result of the rapid growth and urbanization that is occurring in 
McHenry County.  Lake and Cook Counties have been urbanized for much longer than 
McHenry County and most of the roadways are lined with curb and gutter systems (and have 
been for many years).  In those two counties curb and gutter systems generally reduce the 
amount of surface water runoff that can potentially reach groundwater supplies because these 
systems capture and convey the runoff to streams and other surface water bodies before it is 
allowed to infiltrate into the soils.  As a result, chlorides and other surface-based 
contaminants that are contained in surface water runoff are not allowed to reach groundwater 
supplies.  Instead, it is deposited into surface waters, such as streams and lakes.   
 

In areas that have fewer curb and gutter systems, such as McHenry County, the 
chloride contamination that is contained in surface water runoff is allowed to reach the 
groundwater with greater ease. A study (Ellinghausen, 2002) has claimed that in areas 
without storm sewers (and without curb and gutter systems), up to 60 percent of chlorides 
contained in surface water runoff may infiltrate and reach groundwater.  Additionally, a good 
number of the storm sewer systems in McHenry County have portions that do not have 
discharges to surface waters.  Instead, because of the area’s rolling landscape, some systems 
discharge stormwater and chlorides directly into the subsurface with the use of drywells 
(Class V injection wells). 
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    1.4 Sources of Chloride Contamination 

Regardless of the differences between the chloride concentration found in 
groundwater supplies in McHenry County and Lake and Cook Counties, it is clear that 
chloride levels are increasing in McHenry County groundwater.  The basic question 
surrounding the increase in chloride levels in the county’s groundwater is: What is causing 
the increase in chloride levels?  Before the problem of chloride contamination can be solved 
or at least mitigated, the sources of contamination must be understood.  
 

There appears to be two potential major sources of chloride contamination in 
groundwater supplies: 
 

 Roadway Deicing 
 Private Sewage Disposal Systems  

 
As discussed earlier in this section, salt used for road deicing is typically identified as 

the primary source of chloride contamination in groundwater supplies.  It is also typically 
deemed responsible for the increases in chloride levels in northeastern Illinois that began 
around 1960.  However, as recent studies have shown (Ellinghausen, 20022; Panno et al., 
1999), a measurable amount of the chloride content in groundwater may also be contributed 
by salt discharge from private sewage disposal systems (septic systems).   
 

There are also several other less significant potential sources of chloride 
contamination, which may contribute to elevated chloride levels in groundwater.  These 
include municipal wastewater treatment plant discharges (in areas where ion-exchange 
softening is used in the water treatment plants feeding the wastewater treatment plants), 
industrial discharges, and agricultural activities (see Section 2 of this report for further details 
on the risks of groundwater contamination related to agricultural activities).   
 
    1.5 Roadway Deicing 

During winter storm events, the use of roadway deicing chemicals is a widely 
accepted and, as some would argue, essential means of keeping roadways safe and passable.  
Roadway deicing is typically accomplished through the use of road salts.  There are a variety 
of road salts that may be used for deicing, including sodium chloride (NaCl), calcium 
chloride (CaCl2), magnesium chloride (MgCl2), and potassium chloride (KCl).  Sodium 
chloride, or common salt, is by far the most popular roadway deicing chemical because of its 
reliability, economy, and usability.  However, it is also corrosive to vehicles, roadway 
surfaces and bridges and has been found to have adverse effects on groundwater and 
environmentally-sensitive areas (Panno, 2002). 
 

                                                 
2  The Ellinghausen report is unpublished. 
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The typical road salt used in northeastern Illinois is made up predominantly of 
sodium chloride with trace amounts of potassium chloride and other minor constituents 
(Panno, 2002).  CaCl2 is rarely used as a deicing agent in Illinois (and the rest of the U.S.) 
because of its higher cost (Panno et al., 2002).  Some roadway maintenance agencies will use 
it as an anti-icing agent and apply it to pavement in liquid form prior to the onset of a winter 
storm event or will mix small amounts of it with larger quantities of NaCl in a process known 
as “pre-wetting”. 
 

Since 1970, highway maintenance agencies in the U.S. have applied an average of 10 
million tons of road salt to U.S. roadways every year (Transportation Research Board (TRB), 
1991).  Salt usage has not always been this extensive, as it wasn’t until the late 1950s that 
winter roadway maintenance procedures became heavily dependent upon the use of sodium 
chloride.  Over time, the use of road salt has increased along with the increase in the size and 
importance of the nation’s roadway system.    
 

1.5.1 History of Roadway Deicing - Prior to the 1940s, U.S. highway maintenance 
agencies relied mainly upon plowing and abrasive agents, such as sand and cinders, to 
combat snow and ice on roadways during winter storms.  During the winter of 1941-1942, 
the State of New Hampshire became the first state in the U.S. to adopt a policy of using salt 
to de-ice roadways (TRB, 1991).  Even then, salt was used only selectively on busy city 
streets.  Plowing and abrasive agents were still used to remove snow and ice on secondary 
streets and rural roadways. 
 

The expansion of the national highway system and the nation’s dependence upon it 
for the movement of goods and services along with the development of reliable salting 
equipment and practices led to an increase in the amount of road salt used for roadway 
deicing in the post-World War II era.  Beginning in the late 1940s and 1950s, the “bare 
pavement” policy was gradually adopted by highway agencies as the standard for pavement 
condition during severe weather.  By the late 1950s, the policy, under which snow- and ice-
free pavements could be expected soon after winter storm events, had been adopted by most 
cities and their suburbs.  The “bare pavement” policy provides safe travel conditions on 
roadways, but is heavily dependent upon roadway deicing chemicals.  As a result, road salt 
usage in the U.S. doubled every five years between 1950 and 1970 (TRB, 1991). 
 

Road salt usage has leveled off over the past thirty years.  The increase in salt usage 
between 1950 and 1970 was mainly a result of the fact that salt was replacing abrasive agents 
and plowing as the primary method of snow and ice removal.  By 1970, this conversion to 
salt for roadway deicing was nearly complete (TRB, 1991).  Additionally, around this same 
time, many of the negative effects of road salt usage came to be understood.  This led to a re-
evaluation of salting practices and caused many highway maintenance agencies to institute 
formal policies on road salt usage (TRB, 1991).  Due to these changes, average annual salt 
usage has held fairly constant at around 10 million tons since 1970, with annual fluctuations 
of between 8 and 12 million tons, depending on the severity of the winter weather conditions 
in the U.S. 
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1.5.2 Salt and Deicing - Sodium chloride does not act on its own to melt ice.  
Instead, road salt provides ice-melting effects by lowering the freezing point of water.  The 
addition of salt to water effectively lowers the freezing point of water until the salt 
concentration in the water reaches about 23 percent.  Therefore, when salt is added to water 
up and to this concentration, temperatures must fall further and further beneath the normal 
freezing point of 32 º F before water will turn to ice.  At a salt concentration of 23 percent, 
the freezing point of water can no longer be lowered and the addition of more salt has no 
further ice-melting effect.  This threshold point is known as the “eutectic point” and 
corresponds to a temperature of about -6º F.  At or below this temperature, the salt begins to 
crystallize out of the water and the water will completely freeze.  Above this temperature, 
salt provides ice-melting effects.  Figure 3 illustrates these concepts in a phase diagram for a 
salt-water solution. 
 

The amount of ice that a specific quantity of salt can melt decreases as the 
temperature decreases.  This is due to the fact that the salt concentration required to 
sufficiently lower the freezing point of water increases with decreasing temperatures (Figure 
3).  For example, at a temperature of 30º F, a salt concentration of about 5 percent is 
necessary to provide ice-melting effects, while, at a temperature of 0º F, a salt concentration 
of about 21 percent is necessary to provide ice-melting.  Based on this information, the Salt 
Institute (1999) developed an illustrative comparison of the quantity of ice that one pound of 
salt will apply at various temperatures in tabular form.  This data is provided in Table 5. 
 

Although salt can technically melt ice at pavement temperatures down to the eutectic 
point, ice melting at or around this temperature (-6º F) is much too slow to be of much use to 
highway maintenance agencies (TRB, 1991).  The Federal Highway Administration 
considers the practical limitation of road salt application to be around 15º F (Salt Institute, 
1999) and below a temperature of about 10º F, highway agencies typically rely upon salt 
mixed with liquid calcium chloride (e.g. “pre-wetted” salt) for roadway deicing (TRB, 1991).  
CaCl2 remains an effective ice-melting chemical, even down to temperatures as cold as -60 º 
F (Salt Institute, 1999).  
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 3 

 
Phase Diagram for Salt 

 

 
(Source: Salt Institute, 1999) 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 5 

 
Pounds of Ice Melted per Pound of Road Salt Applied 

 
Temperature º F Quantity of Ice Melted (lbs.) 

30 46.3 
25 14.4 
20 08.6 
15 06.3 
10 04.9 
05 04.1 
00 03.7 
-6 03.2 

(Source: Salt Institute, 1999) 
 
1.5.3 Road Salt Application - Road salt can be applied in solid, pre-wetted solid or 

liquid form.  Because salt provides ice-melting benefits only by altering the physical 
properties of water, it requires some amount of moisture on the pavement in order to provide 
ice-melting effects.  Therefore, the type of winter storm event (e.g. dry snow, wet snow, 
freezing rain) along with the road surface temperatures and the application equipment 
available dictate which form of road salt should be applied in order to provide the most 
effective ice-melting benefits.   
 

If the road surface is wet and pavement temperatures are high enough to ensure that 
they will not cause refreezing, then the application of dry road salt is appropriate.  The 
necessary moisture is already present on the roadway so that the necessary brine solution will 
be formed immediately and ice-melting benefits can be quickly provided (Salt Institute, 
1999).   
 

If the pavement is already covered with snow and ice or temperatures will fall to the 
point where refreezing will occur, then pre-wetted salt may provide the best de-icing results.  
The addition of moisture to the salt prior to roadway application will hasten the ice-melting 
process by supplying the salt with the moisture it needs to form a brine solution (Salt 
Institute, 1999). 
 

Liquid salt solution (e.g. brine) can be effectively applied to roadways just prior to 
winter storm events in a process known as “anti-icing”.  This process prevents the formation 
and development of ice on the roadway surface and can be used when temperatures do not 
fall below about 10º F (when NaCl is the road salt used to form the brine solution) (Salt 
Institute, 1999). 
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1.5.4 Road Salt Use in the U.S. - Today, most highway and roadway maintenance 
agencies have developed general policies on the application and use of road salts.  Typically, 
these policies define general guidelines on when salt should be applied, how much should be 
applied, and the rate at which it should be applied.  Specific application rates and times of 
application for each storm event are typically left up to roadway foremen or supervisors; this 
is a reasonable approach as no formal policy can account for the extreme variability between 
winter storm events and the roadway maintenance procedures needed to battle those storms.   
 

The general road salt use policies of a number of state highway maintenance agencies 
were documented in a study completed by the Transportation Research Board (1991); these 
policies are presented in Table 6.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 6 

 
General Road Salt Use Policies of Various State Highway Maintenance Agencies 

 
State Summary of General Road Salt Use Policy 
Connecticut Salt applied at 215 lb/lane/mi on multilane roads; no more 
 than 150 lb/lane/mi on two-lane state highways 
Massachusetts Salt applied at less than 300 lb/lane/mi on state highways 
New Hampshire Salt application guideline of 250 to 300 lb/lane/mi on state highways 
Maryland Salt application guideline of 300 to 500 lb/lane/mi on state highways 
West Virginia Salt application guideline of 100 to 250 lb/lane/mi, usually mixed with  
 abrasives, except in cities 
Michigan Salt applied at 225 lb/lane/mi on primary highways.  Salt and sand mixtures  
 used on lower-priority roads, depending on storm temperature and severity 
Ohio Salt applied at 200 to 300 lb/lane/mi on Interstate and primary highways; 100 
 to 200 lb/lane/mi, with abrasives on secondary roads; no more than 100 
 to 200 lb/lane/mi on low-priority roads 
Wisconsin Salt application rates of 100 to 300 lb/lane-mi recommended; additional salt use 
 restrictions related to pavement temperature in place 
Iowa Salt applied at 150 lb/lane-mi (mixed with sand) on Interstates and other  
 arterials;100 lb/lane-mi on collectors; no salt used on local roads 
Kansas Salt applied at 100 to 250 lb/lane-mi (mixed with sand) on interstates, freeways, 
 and other roads with > 2,500 ADT; less on roads with 750 to2,500 ADT; no 
 salt used on roads with < 750 ADT 
Colorado Salt only with abrasives; rates not defined 
California Salt applied at 500 lb/lane-mi on some mountain highways 

ADT = Average Daily Traffic (Source: TRB, 1991) 
NOTE: Although policies often identify an ideal salt application rate for equipment calibration, they seldom 
regulate the timing and frequency of applications. Application timing and frequency are typically determined by 
the maintenance engineer in charge during the storm.  
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Although the study is now somewhat dated, it is likely that many of these policies 
remain the same today as they were in 1991.  This is due to the fact that sodium chloride 
continues to be, without question, the most cost-effective and widely-used roadway deicing 
chemical (Salt Institute, 1999) and that overall annual salt usage in the U.S., at an average of 
about 10 million tons, is about the same today as it was back in 1991. 
 

The TRB also documented the average annual road salt usage on state-maintained 
highways across the U.S. (in terms of annual tons per lane-mile).  This data is presented in 
Table 7. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 

TABLE 7 
 

Average Annual Salt Loadings on State-Maintained U.S. Highways  
Where Salt is Normally Applied 

 

State Average Annual Loading (tons/lane-mile) 
Maine 08.0 
Massachusetts 19.4 
New Hampshire 16.4 
Vermont 17.1 
Delaware 09.0 
Maryland 07.1 
New Jersey 06.7 
New York 16.6 
Virginia 03.0 
West Virginia 06.3 
Illinois 06.6 
Indiana 09.0 
Michigan 12.9 
Ohio 09.1 
Wisconsin 09.2 
Iowa 03.8 
Minnesota 05.0 
Missouri 01.0 
Nebraska 01.5 
Oklahoma 01.5 
South Dakota 01.0 
Alaska 01.2 
California 03.0 
Idaho 00.3 
Nevada 01.9 
New Mexico 00.5 

(Source: TRB, 1991) 



1-17 

Report 5 - Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 001142 – 11/06 

Note that the data provided in Table 7 are for state-maintained highways only.  The 
Transportation Research Board (1991) did not survey highway maintenance agencies on a 
county or municipal level but noted that these local roadway maintenance agencies are 
among the most generous users of road salt because of the emphasis on clearing commuter 
routes and city streets.   
 

State highway agencies typically use less salt per mile of roadway than similar 
agencies on the local level simply because of the difference in the sheer amount of roadway 
that the agencies are responsible for maintaining.  State agencies typically have many more 
miles of roadway to maintain, with many miles in rural areas, than do county or municipal 
level agencies.  This translates into lower average salt usage per mile of roadway for the state 
agencies when compared to the more localized agencies. 
 

Previous researchers have found that communities in northeastern Illinois may apply 
as much as 20 tons of salt per lane-mile each year (Panno et al., 2002; Ellinghausen, 2002).  
This is a result of the fact that many of the communities in the Chicago metropolitan area 
follow a “bare pavement” policy with regards to roadway deicing.  As many roadway 
commissioners in the area can attest to, snow and ice accumulation on northeastern Illinois 
roadways is viewed as unacceptable by area residents.  Therefore, a “bare pavement” deicing 
policy must be followed, which requires significant road salt usage.  
 

1.5.5 Road Salt Use in McHenry County - Local communities (including townships 
and the county), the Illinois Department of Transportation (IDOT), and the Illinois Tollway 
Authority are the primary parties responsible for maintaining roadways during winter storm 
events in McHenry County.  IDOT is responsible for maintaining state highways and 
roadways located within McHenry County; these roadways typically have an U.S. or Illinois 
state highway route number assigned to them.  The Illinois Tollway Authority is responsible 
for maintaining the short portion of the Northwest Tollway (I-90) located in the southwest 
corner of McHenry County.  McHenry County and the local communities and townships are 
responsible for maintaining all county and township roadways as well as local streets, 
including local collector and arterial streets, located within the county.  The agencies and 
communities identified in Table 8 are likely to conduct roadway deicing procedures within 
McHenry County. 
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TABLE 8 

 
Agencies Responsible for Roadway Maintenance during  

Winter Storm Events in McHenry County, Illinois 
 

Village of Algonquin Village of Trout Valley  
Village of Bull Valley Village of Union 
Village of Cary Village of Wonder Lake 
City of Crystal Lake City of Woodstock 
Village of Fox River Grove Alden Township 
Village of Greenwood Algonquin Township 
City of Harvard Burton Township 
Village of Hebron Chemung Township 
Village of Holiday Hills Coral Township 
Village of Huntley Dorr Township 
Village of Island Lake Dunham Township 
Village of Johnsburg Grafton Township 
Village of Lake in the Hills Greenwood Township 
Village of Lakemoor Hartland Township 
Village of Lakewood Hebron Township 
City of Marengo Marengo Township 
Village of McCollum Lake McHenry Township 
City of McHenry Nunda Township 
Village of Oakwood Hills Richmond Township 
Village of Port Barrington Riley Township 
Village of Prairie Grove Seneca Township 
Village of Richmond McHenry County 
Village of Ringwood Illinois Department of Transportation 
Village of Spring Grove Illinois Tollway Authority 
 

Specific roadway deicing procedures vary from agency to agency but, generally, 
snow removal and road salt application crews are dispatched during or immediately after a 
winter storm event.  In certain areas, such as in downtown areas, the snow that is cleared 
from roadways may be hauled away and piled at a centralized location.  In most cases, 
however, snow that is cleared from roadways is deposited on the side of the road or in the 
median. 
 

As a part of this study, each of the agencies listed in Table 5 were contacted and  
surveyed to determine the extent and amount of salt used for roadway deicing in McHenry 
County.  To collect this information, a survey was created and sent to the over 40 agencies 
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responsible for snow and ice removal in McHenry County.  A copy of that survey form is 
included in Appendix B.   
 

The survey asked general questions of each agency, such as amount of salt used for 
roadway deicing each year, the number of miles of roadway treated, and the approximate salt 
application rate per mile of roadway.  The results provided by each of the agencies that were 
surveyed are included in Table 9.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 9 

 
Average Annual Road Salt Usage in McHenry County, Illinois 

 

Community 

Annual Road 
Salt Usage 

(tons) 

Miles of 
Roadway 

(miles) 

Average Annual 
Rate of Road Salt 
Application per 

lane per mile 
(tons/lane-mile-yr) 

Alden Township 200 37 2.7 
Algonquin Township3 * * * 
Village of Algonquin 1,900 112 8.5 
Village of Bull Valley * * 13.44 
Burton Township * * * 
Village of Cary 2,000 64 15.6 
Chemung Township 700 33 10.6 
Coral Township 700 60 5.8 
City of Crystal Lake * * * 
Dorr Township 10 35 0.5 
Dunham Township 315 43 7.3 
Village of Fox River Grove 600 22 13.6 
Grafton Township 700 * * 
Greenwood Township 900 49 9.2 
Village of Greenwood * * * 
Hartland Township 300 41 3.7 
City of Harvard 1,850 36 25.7 
Hebron Township * * * 
Village of Hebron 300 10 15.0 
Village of Huntley 1,673 85 9.8 
Il Dept. of Transportation * * * 
Illinois Tollway Authority * * * 

                                                 
3  Algonquin Township uses approximately 47 tons of wetted road salt per storm event. 
4  Source: Ellinghausen, 2002 
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Community 

Annual Road 
Salt Usage 

(tons) 

Miles of 
Roadway 

(miles) 

Average Annual 
Rate of Road Salt 
Application per 

lane per mile 
(tons/lane-mile-yr) 

Village of Island Lake 800 34 11.7 
Village of Johnsburg * * * 
Village of Lake in the Hills 1,360 80 8.5 
Village of Lakemoor 450 50 4.5 
Village of Lakewood 300 40 3.8 
Marengo Township 700 37 9.5 
City of Marengo 750 55 6.8 
Village of McCollum Lake * * * 
McHenry County5 9,000 275 0.6 
McHenry Township 4,000 140 14.3 
City of McHenry 2,200 115 9.6 
Nunda Township 3,000 99 15.2 
Village of Oakwood Hills * * * 
Village of Port Barrington * * * 
Village of Prairie Grove 280 52 2.7 
Richmond Township 700 33 10.6 
Village of Richmond 250 5 25.0 
Riley Township 01 * * 
Village of Ringwood * * * 
Seneca Township * * * 
Village of Spring Grove * * * 
Village of Trout Valley * * * 
Village of Union 50 4 6.3 
Village of Wonder Lake 110 8 6.0 
City of Woodstock 2,800 100 14.0 

* Did not respond to all of parts of survey 
 

Based on the data in Table 9, average annual road salt usage per mile of roadway on 
McHenry County roads is slightly higher than that on state-maintained roadways in Illinois 
(6.6 tons/lane-mile-yr) and elsewhere in the U.S.   
 

However, it should be noted that this conclusion may be slightly skewed due to the 
method used to compute the annual road salt usage per lane-mile of roadway.  Many of the 
agencies surveyed only provided information on the number of miles of roadway that they 
are responsible for maintaining (and not the number of lane-miles).  To determine the 
average annual road salt usage per lane-mile of roadway, the annual road salt usage was 

                                                 
5  McHenry County also uses a liquid mixture of salt brine, agricultural by products and calcium chloride for 

anti-icing and for wetting road salt.  The anti-icing solution is dispersed at the rate of 40 gallons/lane-mile. 
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divided by two times the number of miles of roadway.  2.0 lane-miles of roadway per mile of 
roadway was used based on the assumption that the majority of the roadways maintained by 
the agencies are two-lane roadways.  Although some of the roadways served by roadway 
maintenance agencies in the county are wider than two lanes, it is not likely that these 
roadway segments constitute a large enough amount of lane-miles to skew the data to any 
great extent. 
 

As Table 9 shows, annual salt usage in the communities that responded to the road 
salt usage survey totals approximately 30,000 tons.  Factoring in estimated usage from the 
communities that did not respond to the survey, we estimate that total annual road salt usage 
on public roads is approximately 35,000 tons. 
 

1.5.6 Private Road and Parking Lot Usage - There is no reliable data available 
regarding the amount of salt used on private roadways and parking areas on commercial, 
industrial, institutional, office and multiple family properties in McHenry County.  
Therefore, we have prepared an estimate based on the following assumptions:  half of the 
commercial/industrial/multiple family acreage in the county is plowed and salted; and salt 
usage per square foot is one half of that used to maintain public roadways.  Using these 
assumptions, the annual salt use on private property in the county can be estimated to be 
approximately 8,000 tons per year. 
 

1.5.7 Road Salt and Surface Water Runoff - The application of sodium chloride on 
McHenry County roadways disperses chloride and sodium ions throughout the county in a 
variety of manners and with a variety of impacts, as illustrated by Figure 4.   
 

As the road salt melts snow and ice on the roadways, its component sodium (Na+) and 
(Cl-) ions are typically carried off of the roadway surface along with the snowmelt runoff into 
either roadside ditches or curb and gutter (storm sewer) systems.  The snowmelt runoff from 
roadways treated with road deicing salts may contain chloride concentrations greater than 
10,000 mg/L (TRB, 1991).  This highly concentrated runoff can then make its way into the 
environment with a variety of impacts, which are discussed in the following sections.   
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FIGURE 4 

 
Pathways and Potential Impacts of Road Salt Use 

 

(Source: TRB, 1991). 
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1.5.8 Road Salt Storage - Proper storage of road salt supplies is critical to ensure 
that the environmental effects of roadway deicing practices are reduced as greatly as 
possible.  When salt is stored outside and uncovered, it is left exposed to precipitation from 
storm events, and can be carried away from the storage pile along with stormwater runoff.  
Therefore, when done improperly, road salt storage can also disperse chloride and sodium 
ions.  Consequently, salt storage facilities are important to the protection of the county’s 
groundwater and natural resources.   
 

It is common for local roadway maintenance agencies to store road salt in covered 
dome structures.  However, there are other small, uncovered salt storage facilities throughout 
the county.  These uncovered salt piles pose chloride contamination threats to McHenry 
County groundwater.  For example, monitoring wells around proposed Well No. 2 in the 
Village of Johnsburg detected elevated chloride levels, which appear to be the result of 
runoff from small uncovered salt piles in the area (IEPA, 2001).   
 
    1.6 Private Sewage Disposal Systems 

Although they are not typically recognized as such, private sewage disposal systems 
(septic systems) can also be a significant source of chloride contamination.  The USEPA 
estimates that one-fourth of the homes in the nation rely on septic systems to dispose of their 
wastewater.  The McHenry County Department of Health (MCDH) estimates that 30 percent 
of the residences in the county depend on septic systems.  The majority of homes that depend 
on septic systems for wastewater disposal also depend on private shallow groundwater wells 
for potable water supplies.   
 

1.6.1 Water Softening - In McHenry County, the water supplied by these private 
shallow groundwater wells typically has very high levels of hardness (15 to 20 grains per 
gallon).  The high mineral content of the groundwater causes problems for everyday water 
uses, such as dishwashing, bathing and clothes laundering and can cause damaging calcium-
scale buildup in water heaters and plumbing.  Therefore, most of the homeowners that 
depend on shallow groundwater for potable water install ion-exchange water softeners in 
their homes to reduce the hardness of the water and the associated usage problems.  See 
Figure 5 for an illustration of a typical ion-exchange water softener.   
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FIGURE 5 

 
Typical Private Ion-Exchange Water Softening System 

 

 
(Source: Culligan International Company, 2003) 

 
The ion-exchange softening process can be defined as the reversible interchange of 

ions between a solid and a liquid phase in which there is no permanent structural change in 
the solid (Davis and Cornwell, 2000).  In an ion-exchange water softener, the water to be 
softened is passed through a column of ion-exchange resin.  The ions (typically calcium or 
magnesium) causing most of the hardness in the raw water are exchanged with ions from the 

Ion-Exchange Resin  

Brine (Salt) Storage 
Tank  
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ion-exchange resin (typically sodium).  The ion-exchange process results in what is 
essentially complete removal of the hardness in the raw water.  This continues until the 
capacity of the ion-exchange resin is reached (e.g. the resin has no other sodium ions to 
“offer” for exchange).  At this point, no further hardness is removed. 
 

When the capacity of the ion-exchange resin is reached, the resin needs to be 
regenerated.  This is accomplished by “backwashing” the column of ion-exchange resin with 
water that is saturated with sodium (Na+) ions.  The backwashing process for most ion-
exchange softeners requires a highly concentrated solution of sodium chloride (NaCl) and 
water to provide the necessary concentration of sodium ions.  However, the use of sodium 
chloride for backwashing also imparts an extremely high concentration of chloride (Cl-) ions 
in the backwash water. 
 

When the highly concentrated backwash water is run through the column of ion-
exchange resin, the hardness ions (e.g. Ca+) that are loaded on the resin are exchanged with 
the sodium ions (Na+) in the backwash water.  This effectively regenerates the resin so the 
that it can be used to remove additional hardness ions.   
 

The hardness ions (Ca+) that are stripped from the resin during the regeneration 
process form a waste compound with chloride ions (Cl-) in the backwash water.  This waste 
product must be disposed of and is discharged into the septic system. 
 

Panno et al. (2002) found that waste discharge streams from water softeners can have 
chloride concentrations in the thousands of mg/L and Ellinghausen (2002) found that the 
wastewater stream that is sent from the softener regeneration process to the septic system can 
have chloride concentrations as high as 35,000-45,000 mg/L (Ellinghausen, 2002).  Although 
dilution of this wastewater stream occurs in the septic tank, the chloride content of the 
wastewater stream leaving the septic tank and heading into the absorption field can exceed 
700 mg/L (Wehrmann, 1983). 
 

Although not as high as the chloride concentrations that can be found in snowmelt 
runoff from roadways treated with roadway deicing salts, this is still a very high 
concentration when compared with the chloride levels found in typical unpolluted surface 
waters (< 15 mg/L; Table 1).  Since the wastewater stream leaving the septic tank is typically 
discharged into an underground absorption field, much of this chloride content will infiltrate 
with the effluent into the groundwater (although some may enter nearby surface water 
bodies).   
 

1.6.2 Water Softener Salt Use in McHenry County - Based on the chloride 
concentrations of wastewater streams coming from septic tanks and entering septic tank 
absorption fields, private water softening is a potential source of chloride contamination in 
McHenry County.  This subsection is aimed at estimating the extent of softener salt usage in 
the county to quantify that threat.  
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As detailed in the previous report, the total number of onsite wastewater systems in 
McHenry County is estimated to be about 34,000.  For the purpose of this report, these 
homes are assumed to be served by private shallow groundwater supply wells, with typical 
raw groundwater hardness concentrations of about 15 to 20 grains per gallon (257 mg/L to 
342 mg/L) and served by typical ion exchange water softening systems that provide complete 
softening of the well water (e.g. no blending). 
 

Based on conversations with a local water softener equipment provider (Culligan 
Dealer Corporation, Crystal Lake, Illinois, personal communication), an ion-exchange water 
softener providing complete softening of a well water with 20 grains (342 mg/L) of hardness 
for an average family of 4 would require an average annual salt input of about 1,000 pounds 
(0.5 tons).  Multiplying this average annual water softener salt usage by the number of homes 
in McHenry County served by private groundwater wells (and assumed to receive service 
from residential ion-exchange water softeners) shows that annual salt usage in McHenry 
County for the purposes of private water softening is approximately 17,000 tons.   
 

These estimates of salt usage concur with estimates provided by Ellinghausen (2002) 
in an earlier study on softener salt usage in the Boone Creek watershed (McHenry County).  
That study estimated that a household would require about 880 pounds of salt per year for the 
purposes of water softening.  However, Ellinghausen (2002), through personal 
communication with area residents, found that some households use considerably more than 
880 pounds of salt per year for softening purposes; some use as much as 1,800 pounds of salt 
per year.  In Ellinghausen’s opinion, this higher salt usage is most likely due to improper 
operation of the water softener, although harder water and excessive water usage may also 
play a role.  This information reveals that annual salt usage in McHenry County for the 
purposes of private water softening may actually be greater than 17,000 tons.   
 
    1.7 Comparison of Sources of Chloride Contamination 

As briefly mentioned earlier in this section, salt used for roadway and parking area 
deicing is typically identified as the primary source of chloride contamination in groundwater 
supplies.  Almost all of the previous research performed on the effects of chlorides on 
groundwater and environmentally sensitive areas has focused on road salts as the source of 
the chloride contamination.  However, as this section has shown, salt used for private water 
softening in McHenry County may represent a source of chloride contamination that is on the 
same order of magnitude as salt used for roadway deicing within the county.  Table 10 
provides a comparison of the amount of salt used per year for each purpose within McHenry 
County.  As the table shows, it appears that both roadway deicing and private sewage 
disposal systems are significant sources of chloride contamination in McHenry County. 
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TABLE 10 

 
Comparison of Potential Significant Sources of  

Chloride Contamination in McHenry County, Illinois 
 

Source 
Approximate Annual Salt Used in McHenry 

County for Identified Purpose (tons) 
Roadway and Parking Area Deicing 43,000 
Private Sewage Disposal Systems 17,000 
Total 60,000 

 
    1.8 Chlorides and Groundwater 

Chloride is a chemically conservative ion that tends not to react with soils or 
constituents within the soils.  Therefore, when surface water runoff containing high levels of 
chlorides infiltrates the soil and is not stopped by overlying confining aquifer layers, the 
chlorides contained in the runoff are free to leach into groundwater supplies.   
 

Depending upon the depth to groundwater and the permeabilities of the soils, surface 
water runoff may reach groundwater supplies rather quickly or rather slowly.  As detailed in 
subsection 1.2, the shallow glacial drift (sand and gravel) aquifer system and the shallow 
bedrock aquifer system (which serve as the major sources of water for McHenry County) are 
the most vulnerable to contamination because they are located within soils and substrates that 
are highly permeable, are generally close to the ground surface, and may have no upper 
confining layer.  The permeable sand, gravel and fractured rock that allows water to flow 
from these aquifers to water supply wells so efficiently also facilitates their relatively quick 
recharge and, consequently, their susceptibility to contamination. 
 

This susceptibility to contamination is significant to McHenry County, as most of the 
municipalities located within the county have water supply wells that utilize these shallow 
aquifers and nearly all of the private water supply wells in the county draw upon them.   
 

Because of the relatively long residence time of groundwater, chloride contamination 
can persist for a very long time.  Howard et al. (1993) estimated that even if the use of salt 
for roadway deicing were stopped immediately, it would take decades before chloride 
concentrations returned to pre-1960 levels.  Additionally, because of the long residence time, 
it is likely that peak chloride concentrations in McHenry County groundwater will be 
significantly higher in the future than they are today (Howard et al., 1993).  Continued salt 
usage will continue to supply a potential source of chloride contamination, which will likely 
lead to continued increases in the chloride concentrations found in McHenry County 
groundwater.   
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    1.9 Public Health and Chloride Contamination 

In small amounts, the chloride ion content in groundwater is not a significant concern.  
In fact, low to moderate concentrations of chloride adds palatability to drinking water and 
some chloride content in water supplies is desirable for this reason.  In large amounts, 
however, chlorides can give water a “salty” taste and can make water unpleasant to drink.  At 
what concentration that the salty taste becomes noticeable varies from individual to 
individual.  In very large concentrations, chlorides cause a brackish and briny taste that is 
definitely undesirable. 
 

1.9.1 Recommended Chloride Levels in Drinking Water - Although there are 
currently no federal regulatory standards for chloride concentrations in drinking water, the 
USEPA does recommend a maximum chloride concentration of 250 mg/L for public water 
supplies (Kelly and Wilson, 2002).  At concentrations of 250 mg/L, chloride can be tasted by 
most people and at these concentrations, water can be very unpleasant to drink.  This is the 
reason for the USEPA secondary drinking water standard of 250 mg/L; elevated chloride 
levels, especially chloride levels of greater than 250 mg/L, necessitate enhanced treatment 
procedures and/or the construction of new wells. 
 

Although chloride itself has not yet been recognized as a direct threat to public health, 
it is commonly recognized that sodium, the typical counter-ion to chloride in road salts and 
salts used for water softening regeneration (sodium chloride (salt) is about 40 percent sodium 
and 60 percent chloride by weight), may have significant negative health impacts.  Sodium is 
a necessary part of the human diet, as it is required for cells to regulate fluids and for the 
transmission of electrical impulses in the nervous system (TRB, 1991).  However, excess 
sodium intake has been linked to high blood pressure and hypertension, which are both major 
risk factors for cardiovascular disease and death.  Typically, sodium intake from all 
beverages, including drinking water, accounts for about 1 to 2 percent of total sodium intake 
in human diets (Pennington and Young, 1991).  Increasing the sodium content of drinking 
water may lead to increased risk of high blood pressure and hypertension due to increased 
sodium intake. 
 

1.9.2 Chloride Content as an Indicator of Potential Aquifer Contamination - 
Although not currently recognized as a primary threat to human health, chloride is often used 
as an indicator of the ease with which other contaminants may reach the aquifer if they are at 
the ground surface.  It is a relatively conservative ion and although chlorides are extremely 
soluble, they possess marked stability. This enables them to resist change and to remain fairly 
stable in groundwater supplies.  Therefore, if chlorides are found to be increasing in 
groundwater supplies, it is an indication that other contaminants, if present at the ground 
surface, could move downward to the groundwater using the same routes as the chlorides.   
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    1.10 Chlorides and the Environment 

In addition to the impacts on groundwater detailed in the previous sections, chloride 
contamination can also have significant negative impacts on the environment.  The impacts 
are wide ranging and are dependent upon a number of factors unique to a particular site.  For 
instance, the effects of chlorides on a wetland are different than those on a lake or a forest.  
This section is divided into subsections to discuss the effects of chlorides on specific 
environments. 
 

1.10.1 Upland Vegetation - The adverse effects of chloride contamination stemming 
from road salt usage on roadside vegetation have been known for quite some time.  In 
Minnesota in the 1950s, incidents of vegetation damage were reported, as trees along many 
boulevards began to show signs of salt-related damage (TRB, 1991).  Around the same time, 
damage to roadside sugar maples (a salt-intolerant species) in New England as a result of 
road salt usage was documented (USEPA, 1999).   
 

Vegetation impacted by salt usage typically shows clear physical symptoms including 
leaf scorch, late summer coloration and early fall defoliation.  These symptoms are often 
followed by stunted growth, death of foliage and/or branches, and, in some cases, plant 
mortality (Jones et al., 1986).   
 

Some of the roadway maintenance agencies located in McHenry County have 
received complaints from area residents describing damage to roadside vegetation stemming 
from their roadway deicing procedures.  These complaints usually describe damage to plants 
that is consistent with those symptoms listed above.     
 

Upland vegetation is damaged by salt usage (and its associated chloride ions) through 
the resulting increased salt concentrations found in soils and shallow groundwater and 
through the accumulation of salt on foliage and branches (from salt spray resulting from 
roadway deicing practices).  Chlorides found in soils and shallow groundwater are absorbed 
through plant roots, which leads to an accumulation of chloride in plant tissues.  This 
typically causes osmotic stress on the plant’s vascular system, which leads to dehydration 
and related injuries (e.g. leaf scorch and limb die-off) (TRB, 1991).  Chlorides that 
accumulate on foliage and branches are accumulated in plant tissues in a similar fashion and 
with similar results. 
 

Threshold levels of chloride contamination varies widely from species to species; 
some upland plant species are more tolerant than others.  Broad-leaved trees and shrubs, such 
as maple and walnut trees and hibiscus shrubs, and conifers, such as pine trees, are among 
the most vulnerable and sensitive to chloride contamination.  Turf grasses, such as those 
found as ground cover in many areas of McHenry County, have been shown to be relatively 
tolerant to chlorides and are definitely more tolerant than trees and shrubs (TRB, 1991). 
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1.10.2 Rivers and Streams - As detailed in Report 3, McHenry County is home to 
five high quality streams and rivers.  Over the past few decades, there have been a number of 
studies linking salt usage and elevated chloride concentrations in rivers and streams (TRB, 
1991).  However, it appears that this correlation weakens as the affected surface water body 
grows in size and gets further from roadways where deicing salts are applied.  Snowmelt 
runoff that carries high concentrations of chlorides is typically quickly diluted when it mixes 
with rivers and streams.  For example, Schraufnagel (1965) found that spring surface runoff 
with chloride concentrations of greater that 10,000 mg/L was not having a significant effect 
on nearby rivers and streams; surface waters immediately adjacent to the roadway had 
chloride concentrations of only about 45 mg/L.  Thus, in large streams and rivers, the effects 
of chloride contamination are limited; small streams and creeks located directly adjacent to 
roadways and private residences with septic systems and water softeners are more likely to 
be affected by salt use (TRB, 1991).   
 

However, it appears that the typical increases in chloride concentrations in rivers and 
streams (even in the smallest streams and creeks) caused by salt usage are not large enough 
to be harmful to typical aquatic life found in these surface water bodies.  Studies (TRB, 
1991) have shown that the extremely high chloride concentrations that are dangerous to fish 
populations (>400 mg/L) are rarely found in streams and rivers adjacent to highways subject 
to roadway deicing.  A study by Molles (1980) found that increased chloride concentrations 
in roadside streams had little effect upon aquatic macroinvertebrate communities.  Molles 
found that populations of Ephemeroptera, Plecoptera, Trichoptera, and Coleoptera (typical 
aquatic macroinvertebrate species showed little, if any, ill effects from increased chloride 
concentrations and Crowther and Hynes (1977) found that aquatic macroinvertebrate 
communities in Canadian streams were only affected when chloride concentrations reached 
levels of greater than 1,000 mg/L. 
 

1.10.3 Lakes and Ponds - As detailed in Report 3, several sizeable lakes exist in the 
eastern third of McHenry County, with seven of these being classified as high quality habitat. 
There has been shown to be some correlation between salt usage for roadway deicing and 
water softening and elevated chloride concentrations in lakes and ponds (TRB, 1991), but it 
does not appear that the effects of chloride contamination on lakes and ponds have been 
extensively studied.   
 

In theory, a salt load contained in surface water runoff that reaches a lake or pond will 
sink to the bottom of the lake or pond because of the higher density of the brine.  This can 
have the effect of reducing the water circulation and oxygen content of the lower layers of 
the lake or pond, which can lead to the die off of benthic organisms located in these deepest 
reaches of the water body (TRB, 1991).    
 

1.10.4 Wetlands - Recent studies (Panno et al., 1999) reveal that the greatest 
environmental impact of chloride contamination stemming from road salt and water 
softening salt usage in McHenry County may be on the many sensitive ecosystems located 
within the County, especially fens and other wetlands.   
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As detailed in Report 3 of this series, McHenry County is home to thousands of acres 
of these sensitive environmental areas that support unique species and habitats.  The county’s 
wetlands serve a number of beneficial purposes, including groundwater recharge, flood 
protection, and water treatment.  Additionally, and probably most importantly, the county’s 
wetlands serve as habitat for number of unique native plants, insects, birds, and small 
animals.  As recent studies have shown (Wilcox, 1986, Grootjans et al., 1988, Panno et al., 
1999), chloride contamination stemming from road salt and water softener salt usage can 
have damaging effects on wetlands, especially on rare and native plant species found within 
those wetlands.   
 

The reason for this is that many wetland species that are native to the McHenry 
County area are not tolerant to increased chloride and sodium concentrations in surface and 
ground water.  When salt enters wetlands from roadway deicing activities or from septic tank 
effluent, either through surface water runoff or through groundwater, it can kill native species 
and allow more salt-tolerant invasive species to dominate the wetland because several 
prominent and common wetlands species, especially cattails (Typha spp), are not affected by 
increase chloride concentrations (McMillan, 1959, Grace and Harrison, 1986).   
 

Elevated chloride levels in fens and wetlands have demonstrably decreased 
biodiversity in these unique habitats across the U.S., Canada and Northern Europe (Wilcox, 
1986, Grootjans et al., 1988).  Several local case studies help to illustrate the significant 
negative effects that chloride contamination can have on the county’s wetlands and fens.   
 

1.10.4.1 Case Studies -  
 

Sterne’s Woods Park, Crystal Lake, Illinois - A recent study completed by Panno et 
al. (1999) documented the impacts of chloride contamination on this fen-wetland complex 
located in southeastern McHenry County (the park is located just northeast of Veteran’s 
Acres Park).  In the 1990s, this site was the subject of a detailed investigation into the 
changes in water quality and biodiversity within the fen due to residential development and 
salt usage within the watershed (For more information, visit the following website: 
http://www.leo.lehigh.edu/fen/profiles/sternes_woods/).  
 

The fen-wetland complex consists of three distinct wetland areas, including a sedge 
meadow, wet prairie, and marsh.  Within these wetland areas exist three high quality fens.  
Fens are peat forming, herbaceous wetlands that are constantly saturated with cold, 
calcareous (i.e. high concentrations of calcium and magnesium) groundwater.  Due to their 
unique characteristics, fens are able to support a diverse and unique plant and animal 
community. 
 

Fens are almost exclusively supplied with water and nutrients from groundwater 
recharge provided by the watershed.  Consequently, changes that occur in the quality of the 
recharge water (such as increases in levels of chloride) can have profound negative effects on 
fens, especially on the sensitive vegetation that fens support. 
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The 1999 study (Panno et al.) focused on the three fens located within the park.  The 
fens were characterized in 1978 as being of high natural quality and showing no ill effects 
from human disturbance (Panno et al, 1999).  The fens provide habitat for a total of 191 plant 
species, four of which are threatened and six of which are endangered (Panno et al, 1999).  
 

Extensive water quality testing collected throughout the fen-wetland complex 
revealed the presence of both chloride and sodium ions, which are attributable to road salt 
and water softener salt use within the watershed (Panno et al., 1999).  The spatial distribution 
of these ions in the groundwater of the fen showed the presence of distinct chemical plumes 
in two of the three fens.   
 

One of the fens, referred to as Fen 1 by Panno et al. (1999), is located just to the east 
of a residence and private sewage disposal system.  A roadway is located between the 
residence and the fen.  A sample of the septic tank effluent, which was collected as it 
overflowed from the settling tank, showed a chloride concentration of 324 mg/L.  This is 
consistent with what would be expected of a residence being served by an ion-exchange 
water softener.   
 

Groundwater flow into Fen 1 was generally from the direction of the house and septic 
system and the chemical composition of the groundwater nearest the house and septic tank 
were distinctly different from the groundwater found throughout the rest of the fen.  
Concentrations of chloride in this area were as much as 7.5 times greater than the 
concentrations found elsewhere in the fen (Figure 6).  As a result of the higher chloride 
concentrations, the fen vegetation nearest the house and septic system was dominated by a 
dense, fan-shaped stand of Typha angustifolia (narrow-leaf cattail) (Figure 7).   
 

Previous studies (Anderson, 1977) have shown that Typha angustifolia is capable of 
withstanding relatively high sodium chloride concentrations and, therefore, is much more 
salt-tolerant than many of the native plant species found in the fen.  As Panno et al. (1999) 
noted, Typha angustifolia is known to invade wetland areas following salt contamination and 
physical disturbance and is common only in marshes and in vegetated areas adjacent to 
highways.   
 

In the particular case of the Sterne’s Woods Fen, the invasive Typha angustifolia 
population displaced a more salt-sensitive population of Scirpus acutus Muhl. (bulrush).  
Scirpus acutus is a specialized plant, unique to the particular habitat offered by fens.  As 
Panno et al. (1999) found, the proliferation of Typha angustifolia in conjunction with the 
chloride contamination plume in the fen coincided with the absence of Scirpus acutus.  The 
chloride contamination caused a replacement of a specialized, native species with an 
invasive, generalist species. 
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Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 6 

 
Chloride Concentrations in the Sterne’s Woods Fen - Fen 1 

 

 
(Source: http://www.leo.lehigh.edu/fen/profiles/sternes_woods/) 
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FIGURE 7 

 
Proliferation of Narrow-leaf Cattail in the Sterne’s Woods Fen - Fen 1 

 

 
(Source: http://www.leo.lehigh.edu/fen/profiles/sternes_woods/) 

 
Pinhook Bog, LaPorte County, Indiana - This case study is presented because it 

represents one of the earliest documentations of the specific effects of chlorides on area 
wetlands.   
 

The Pinhook Bog is located in western LaPorte County in northwest Indiana.  In the 
1980s, this site was the subject of a detailed, five-year study into the effects of road salt 
contamination on the water quality and biodiversity of the bog.  Wilcox (1986) documented 
the results of this study. 
 

Bogs are unique wetland environments that are characterized by spongy peat deposits, 
cold and acidic waters, and a floor of sphagnum moss, which supports a thick mat of floating 
plants.  Inflows and outflows of water are minimal, resulting in stagnant environments which 
are low in nutrients needed for plant growth.  These conditions lead to the presence of plant 
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and animal communities that demonstrate many special adaptations, such as carnivorous 
plants.   
 

The effects of stormwater and snowmelt runoff from road salt storage and roadway 
deicing in the Pinhook Bog were first noted as early at the late 1960s (Wilcox, 1986).  The 
most obvious effects were the death of native plant species such as the tamarack and an 
increase in the prevalence of more salt-tolerant, non-native species, such as the cattail (Typha 
spp.).   
 

Wilcox (1986) found that the levels of chlorides in the shallow groundwater beneath 
the fen and within the peat mat decreased as the distance from the sources of chloride 
contamination (road salt storage and roadway deicing) increased.  He also found, through 
water quality testing, that the chloride ions that entered Pinhook Bog accumulated in the 
surface of the peat and dissipated very slowly to the rest of the bog.  These two conditions 
lead to very localized, but very severe effects on the native plant community.  The locations 
where high chloride concentrations were found in the peat mat (as high as 1,450 mg/L) 
correlated well with the locations where impacts on native vegetation were readily observed.    
 

Summary - The effects of chloride contamination on the Pinhook Bog reported by 
Wilcox (1986) are in harmony with those on the Sterne’s Woods Fen reported by Panno et al. 
(1999).  From these results, it is clear that the effects of chloride contamination on wetlands 
can be devastating to specialized, native wetland species.  Most of these species are intolerant 
to increased levels of chlorides, which leads to their death and replacement by more salt-
tolerant and invasive wetland species, such as cattails.  If chloride levels are allowed to 
increase in the county’s wetlands and fens, it is very possible that the biodiversity that these 
unique environments provide will be diminished.  
 
    1.11 Possible Courses of Action to Reduce Salt Use 

There are two basic possible courses of action to deal with chloride contamination of 
groundwater and with the impacts of chlorides on sensitive natural areas.  One, salt can 
continue to be used as usual and the effects of the continued use and the resulting increasing 
chloride levels in surface water and groundwater can be dealt with as they arise.  Or, two, salt 
use can be reduced in a proactive approach aimed at limiting the impacts of chlorides on 
groundwater and sensitive environmental areas. 
 

Being proactive in reducing salt use (either for roadway deicing or for water 
softening) is probably the most logical course of action in dealing with the potential risks of 
chloride contamination.  Although it is unclear exactly what the future impacts of increasing 
chloride levels in surface water and groundwater will be, from the information presented in 
this report, enough is known to conclude that they will not be easily dealt with.  Therefore, a 
reduction in salt use is likely the most effective (from both an economic and technical point 
of view) method of reducing the risks of chloride contamination because restoration of 
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groundwater quality and ecosystems can be very difficult and costly, if not impossible, once 
the effects of contamination occur.   
 

There are several different approaches that may be taken to help curb the use of salt 
across McHenry County.  This section is divided into two parts; the first focuses on 
mitigation measures related to roadway deicing procedures, while the second focuses on 
mitigation measures related to private water softening practices. 
 

1.11.1 Roadway Deicing Procedures - Removal of snow and ice from McHenry 
County roadways is essential to both public safety and to the local economy.  However, as 
detailed earlier in this section, the conventional “bare pavement” approach to roadway 
deicing that most roadway maintenance agencies in the county have adopted has several 
significant drawbacks (most notably the contamination of groundwater supplies and the 
negative impacts on environmental areas).  This subsection is aimed at providing the county 
with some possible courses of action that it should consider implementing in order to reduce 
the amount of salt used for roadway deicing.   
 

1.11.1.1 Sensible Salting - A well-planned and operated roadway deicing program 
can assist in mitigating these negative effects while reducing the overall costs to maintain 
roadways during winter storm events.  To assist roadway management agencies in improving 
their operational practices, the Salt Institute has developed a “sensible salting” program.  The 
guidelines provided by the program cover a variety of topics, including planning; personnel 
training; equipment maintenance; spreader calibration; proper storage; proper maintenance 
around chemical storage areas; and environmental awareness (USEPA, 1999).   
 

As a part of this “sensible salting” program, the Salt Institute has created a 
“Snowfighter’s Handbook”, which presents the components of the “sensible salting” program 
along with guidance on how to implement these improved roadway deicing procedures.  A 
copy of the 1999 version of the Salt Institute’s “Snowfigher’s Handbook” is included in this 
report as Appendix C. 
 

The McHenry County Division of Transportation (MCDOT) has already 
implemented several of the “sensible salting” procedures described in the “Snowfighter’s 
Handbook” and in this section.  We recommend that other agencies responsible for snow and 
ice removal in the county also consider adopting a “sensible salting” program based on these 
ideas. As already demonstrated by MCDOT, adopting such a program can result in reduced 
salt usage, as well as more efficient roadway deicing and reduced costs for winter roadway 
maintenance. 
 

Some of the ideas presented in the “Snowfigher’s Handbook” are presented in more 
detail below.  Based on the results of the Roadway Deicing Survey performed as a part of 
this study, it appears that several procedures could be implemented or refined to provide area 
residents with passable roadways with reduced salt usage (and, consequently, at a lower 
cost).  
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1.11.1.2 Anti-Icing - A relatively new method of snow and ice removal in the U.S. is 
anti-icing.  Anti-icing is the practice of preventing the bonding of snow and ice to the 
pavement by application of chemicals in liquid form (e.g. brine) immediately prior to a 
winter storm event.  The procedure has been used effectively in Europe for years and 
research has shown that timely application of anti-icing chemicals can reduce the overall cost 
of snow and ice removal by as much as 90 percent (Salt Institute, 1999).   
 

The most common material used in anti-icing is NaCl, but other chemicals that may 
be used include CaCl2, magnesium chloride (MgCl2), potassium acetate (KCHOOH3), and 
calcium magnesium acetate (CMA).  To form the anti-icing liquid, the deicing chemical of 
choice is combined with water to form an anti-icing brine, which can then be applied by 
spraying it on the roadway surface.   
 

As summarized by the Salt Institute (1999), anti-icing offers many benefits to 
roadway maintenance agencies: 
 

 Brine readily sticks to roadway surfaces.  Unlike dry salt, it cannot be blown 
off the road, which results in a more efficient use of the roadway deicing 
chemical. 

 
 Roadway maintenance crews can begin work in advance of a winter storm.  

Because anti-icing prevents ice and snow from bonding to the roadway 
surface, crews should have less work to do as the winter storm progresses. 

 
 Increased efficiency and the need for lower amounts of deicing chemicals as 

storms progress results in a reduced cost to roadway maintenance agencies.  It 
also helps to minimize the amount of chlorides that can make their way into 
groundwater or the environment. 

 
Because anti-icing requires application of brine prior to winter storm events, accurate 

weather and road surface information are critical to the use of this procedure.  Road surface 
temperatures, road surface conditions and forecasted precipitation (both type and amount) 
affect the extent and the use of anti-icing procedures. 
 

MCDOT has implemented anti-icing procedures for the past two winters, which has 
resulted in significant reduction in NaC1 and CaC12 usage.  This not only lessens 
environmental impacts along county roads, but also saves considerable expense in the 
purchase of these two chemicals.  MCDOT’s anti-icing chemical is a mixture of brine, CaC12 
and an agricultural by-product (sugar beet derivative).  According to MCDOT, the addition 
of sugar beet extract seems to help the anti-icing solution adhere to the roadways better than 
a brine solution alone would, which further lessens the amount of salt that must be applied to 
the roads during winter storms for deicing. 
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1.11.1.3 Deicing - Once a winter storm hits, roadway maintenance crews must begin 
deicing operations to break the bond between snow and ice and the roadway surface and 
restore safe driving conditions.  As mentioned in Section 1, subsection 1.5.3, deicing 
chemicals can be applied in solid, pre-wetted solid or liquid form.   
 

One of the most promising methods to make roadway deicing more effective is to use 
pre-wetted road salt on a more frequent basis.  Because salt provides ice-melting benefits 
only by altering the physical properties of water, it requires some amount of moisture on the 
pavement in order to provide ice-melting effects.  If the pavement is already covered with 
snow and ice or temperatures will fall to the point where refreezing will occur (e.g. 
conditions where excess moisture to form brine is not available), then pre-wetted salt will 
provide the best de-icing results.  The addition of moisture to the salt prior to roadway 
application will hasten the ice-melting process by supplying the salt with the moisture it 
needs to form a brine solution (Salt Institute, 1999). 
 

The State of Iowa has used liquid calcium chloride to pre-wet their sodium chloride 
applications since the late 1960s.  Pre-wetted salt sticks to pavement much better than dry 
salt does and is effective at lower temperatures than NaCl alone.  The State of Iowa has 
found that pre-wetted salt works faster, more efficiently, and at lower temperatures than dry 
salt does (TranSafety, 1997).   
 

MCDOT uses the same chemical solution for wetting road salt as is used for anti-
icing (combination brine, CaCl2, and sugar beet derivative).  This practice, along with anti-
icing, has significantly reduced the agency’s salt usage throughout the winter.  Based on the 
results of the Roadway Deicing Survey, it appears that several other roadway maintenance 
agencies in McHenry County, including Algonquin Township, Dorr Township and 
Greenwood Township, currently use pre-wetted salt to assist in their roadway deicing 
procedures.  Most of these agencies believe that this procedure has improved their roadway 
deicing practices and reduced salt usage. 
 

1.11.1.4 Alternative Deicing Chemicals - There are several alternative deicing 
chemicals that are more environmentally friendly than sodium chloride and have the potential 
to contribute lower chloride loadings to groundwater and the environment.  These alternative 
deicers have been mentioned briefly several times earlier in this section, but are discussed in 
detail here.   
 

Calcium Chloride (CaCl2) - Probably the most commonly used alternative deicing 
chemical is calcium chloride (CaCl2).  As discussed earlier, CaCl2 remains an effective ice-
melting chemical even in very cold conditions, even down to temperatures as cold as -60º F 
(Salt Institute, 1999).  This is because it produces an exothermic reaction (which releases 
heat) when it is mixed with water.  Some studies (MDOT, 1993) have claimed that CaCl2 has 
been shown to deice roadways twice as fast as NaCl.  However, CaCl2 is rarely used as a 
deicing agent in Illinois (and the rest of the U.S.) because of its higher cost (Panno et al., 
2002).  CaCl2 is about five times more expensive than NaCl as a deicing chemical; it costs 
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around $200 per ton (NaCl typically costs between $30 and $40 per ton).  However, MCDOT 
has observed that its use of CaCl2 as an anti-icing and pre-wetting agent has allowed a 
significant enough reduction in NaCl usage that the agency’s overall budget for winter 
roadway maintenance was not impacted.   
 

The use of CaCl2 does not offer many environmental benefits over the use of NaCl, as 
it also contains chloride and will contribute chloride loads to groundwater and the 
environment.  In fact, the chloride content, at around 64 percent (by weight) is slightly higher 
in CaCl2 than it is in NaCl (Cl- content in NaCl is about 60 percent by weight).  For this 
reason, it does not represent an alternative deicing chemical that would help reduce the risk 
of chloride contamination of McHenry County groundwater and sensitive environmental 
areas.  (For the same reason, other deicing salts, such as magnesium chloride (MgCl2) and 
potassium chloride (KCl), do not represent alternative deicing chemicals that would help 
reduce the threat of chloride contamination in McHenry County.)  Its greatest potential use in 
McHenry County is in liquid form as a pre-wetting agent for NaCl or as an anti-icing agent 
when temperatures fall below the range within which NaCl is effective.  
 

Calcium Magnesium Acetate - Another commonly used alternative deicing 
chemical is calcium magnesium acetate (CMA).  CMA is a solid that is formed from a 
combination of dolomitic limestone and magnesium and has a deicing range very similar to 
that of NaCl (it is effective down to temperatures of around 20º F ).  Laboratory 
investigations have shown that it is harmless to plants and animals and non-corrosive to 
metals, concrete, and other highway materials.   
 

CMA was originally identified as a possible replacement deicing chemical for road 
salt in the 1970s by the Federal Highway Administration (FHWA).  Soon after its discovery, 
FHWA began an investigation to test the effectiveness of CMA as a deicing agent through 
actual field trials.  Initial field tests during the winters of 1983-1984 and 1984-1985 in 
Michigan and Washington showed generally promising results.  Based on these studies, 
CMA producers refined their products and developed a second-generation CMA product. 
 

This second generation CMA product was used as a deicing chemical, either regularly 
or selectively, in several states and provinces, including Alberta, California, Colorado, 
Massachusetts, Michigan, Nebraska, Ontario, West Virginia, and Wisconsin in the late 1980s 
and early 1990s.  The TRB (1991) surveyed these users to determine the overall performance 
of CMA as a deicing chemical.  The results of the survey showed that, in general, CMA is an 
acceptable deicing chemical but is not quite as effective or consistent as conventional road 
salt (TRB, 1991).  Generally, CMA is slower acting than salt (typically taking 15-30 minutes 
longer to begin melting) and requires greater applications (by weight) to achieve the same 
results as NaCl.  However, CMA’s deicing capability lasts longer than does NaCl’s because 
residual CMA can remain on roadways up to two weeks after initial application and 
subsequent applications tend to be less (MDOT, 1993). 
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The literature shows that CMA is currently believed to be relatively harmless to 
plants and animals.  It is a biodegradable compound and is not believed to pose a risk of 
contamination to surface water or groundwater (MDOT, 1993).  For these reasons, CMA 
represents an alternative deicing chemical that would help reduce the risk of chloride 
contamination of McHenry County groundwater and sensitive environmental areas.   
 

A drawback to CMA usage is its high cost.  CMA costs between $600 and $700 per 
ton, while NaCl costs between $30 and $40 per ton.  Given that CMA is no more effective or 
even slightly less effective than NaCl as a roadway deicing chemical and that it is about 20 
times more expensive, it is no surprise that it has not become a widely used deicing chemical. 
 

Agricultural By-products - Biodegradable, non-toxic roadway deicing products can 
be made from a variety of agricultural by-products. These patented products are derived from 
the sugar content of agricultural products that are fermented for ethanol or alcohol 
production.  The usefulness of agricultural byproducts was first discovered in Hungary when 
a factory worker noticed that the pond that was used to treat agricultural byproducts from the 
factory’s processing would never freeze even in the coldest winters. 
 

Agricultural byproduct deicing chemicals are typically concentrated liquid substances 
that are made from the residue of fermented and distilled agricultural byproducts.  It consists 
of various base stocks of raw material, such as cane or beet sugar syrup, corn and barley.  
MCDOT, Dorr Township, Grafton Township, and several other roadway maintenance 
agencies in McHenry County have used agricultural byproducts with varying success.  These 
agencies have made use of the products by mixing them with conventional road salt (NaCl) 
and they have not noticed any reduction in the effectiveness of the road salt application.  
MCDOT has also noticed that using sugar beet extract in anti-icing applications has helped 
the anti-icing chemical last longer on the roadways. 
 

CG-90 Surface Saver - CG-90 Surface Saver is a patented corrosion-inhibiting 
palletized road salt product produced by Cargill Salt.  This salt product contains a minimum 
of 75 percent NaCl, with around 22-24 percent magnesium chloride (MgCl) and 1 percent 
corrosion inhibitors (Cargill Salt, 2000). These corrosion inhibitors are often zinc, 
phosphorus, or sulfate (or some combination of the three), which form a protective film on 
exposed metal surfaces and prevent the oxygen necessary for oxidation (e.g. rusting) to occur 
from reaching the metal (MDOT, 1993). 
 

CG-90 Surface Saver is applied to roadways in the same manner that dry NaCl is 
applied.  Studies by Cargill Salt have shown that it is effective down to temperatures of 
around 1º F and lab tests have indicated that it deices about 1.5 times faster than regular NaCl 
(MDOT, 1993).    
 

The use of a product such as CG-90 Surface Saver does not offer many environmental 
benefits over the use of regular NaCl, as it is consists mainly of chloride salt and will 
contribute chloride loads to groundwater and the environment.  For this reason, they do not 
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represent an alternative deicing chemical that would help reduce the risk of chloride 
contamination of McHenry County groundwater and sensitive environmental areas.  The 
greatest benefit of using a product such as the CG-90 Surface Saver is the protection against 
corrosion that it offers.   
 

Potassium Acetate - Like CMA, potassium acetate (KA) is another chloride-free 
alternative deicing chemical.  It has not been widely studied, but is considered one of the 
most environmentally friendly deicing chemicals because it is non-persistent and is 
biodegradable.  It is commonly used in liquid form at airports for runway deicing.  KA 
typically costs between $700 and $800 per ton. 
 

Urea - Urea is an organic compound (CO(NH2)2) that can be used as a roadway 
deicing chemical, usually in the form of white pellets.  It is not widely used as such in any 
state except Washington, but it is commonly used on airport runways because it is much less 
corrosive than road salt to aluminum airplane bodies (MDOT, 1993).  Urea costs about five 
times as much as NaCl.     
 

Summary - Although several of the deicing chemicals described above offer 
chloride-free deicing alternatives, the main drawback associated with all of them is the 
significantly higher costs of each of them.  As detailed, the cost of the alternative deicing 
chemicals ranges between about $200 and $700 per ton, while regular NaCl is around $30 to 
$40 per ton.  It is simply difficult for highway maintenance agencies with already limited 
budgets to consider increasing their expenditures for roadway deicing by the significant 
amounts that the use of alternative deicing chemicals or deicing procedures would require.   
 

However, as in MCDOT’s case, use of a more expensive non-chloride based chemical 
actually allowed a significant reduction in salt consumption.  The result is that the agency’s 
overall budget is not impacted by the use of the alternative chemical.  So a case-by-case cost-
benefit analysis would be useful to help individual communities determine whether 
alternative deicing chemicals will fit within budget limitations.  Furthermore, making the 
switch to more environmentally-friendly roadway deicing procedures and practices now may 
result in lower long-term costs.  Again, this is due to the fact that restoration of groundwater 
quality and ecosystems can be very difficult and costly, if not impossible, once the effects of 
contamination occur.   
 

1.11.1.5 Pavement Additives - Another potential way to reduce the amount of salt 
used for roadway deicing is to provide pavement surfaces that contain additives that assist in 
roadway deicing.  One example of such a product is the patented bituminous concrete 
pavement known as Verglimit.  The pavement contains calcium chloride pellets enclosed in 
capsules of linseed oil and caustic soda (MDOT, 1993).   
 

As the Verglimit pavement surface wears under traffic loads, the capsules are 
exposed to the air, absorb moisture, and dissolve.  This creates minute pores in the pavement.  
When the pores fill with moisture from a winter storm event, the spillover dampens the 
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surrounding pavement with a brine solution (of CaCl2 and water), which creates a surface on 
which it is very difficult for ice and snow to adhere (MDOT, 1993).  The pavement surface 
effectively creates its own anti-icing process by covering itself with a CaCl2 brine solution.  
As humidity decreases after a winter storm event, the moisture on the pavement surface and 
within the pores evaporates, leaving the CaCl2 within the pore until the next storm event (at 
which time the whole process starts again) (MDOT, 1993).  
 

Pavement surfaces such as Verglimit are intended primarily for use in areas that are 
especially prone to icing events, such as bridge decks, steep grades and sharp curves.  They 
also show promise for use on roadways located immediately adjacent to sensitive 
environmental areas, because the calcium chloride contained in the pavement does not run 
off of the roadway in significant concentrations.  Additionally, much less deicing salt must be 
applied to these surfaces than typical pavement surfaces. 
 

Verglimit has been in use within the U.S. since 1976 in states such as California, 
Maine, Massachusetts, and Ohio.  These states have reported that the pavement surfaces lasts 
almost as long as conventional asphalt and wears about the same amount (MDOT, 1993). 
 

The main drawback associated with pavement additives and surfaces such as 
Verglimit is high cost; Verglimit typically costs about 30 times more than conventional 
bituminous pavement (MDOT, 1993).  However, these capital costs may be offset over time 
by the reduced need for road salt application and highway infrastructure corrosion.  Its 
greatest potential use in McHenry County is in specialized locations such as bridges, sharp 
curves and sensitive environmental areas. 
 

1.11.1.6 White Pavement Policy - Another option to reduce the amount of salt used 
for roadway deicing is to move away from the “bare pavement” policy that most, if not all, of 
the roadway maintenance agencies in the county have adopted.  Although the “bare 
pavement” policy generally keeps roadways clear of snow and ice, the practices requires a 
great amount of salt usage, as detailed earlier in this section.  It may be necessary for 
roadway maintenance agencies to shift to policies that allow some snow and ice to 
accumulate on roadways – and follow “white pavement” policies – to reduce salt usage 
significantly enough to reduce chloride contamination threats to groundwater and the 
environment.  
 

As many roadway commissioners in the area can attest to, snow and ice accumulation 
on northeastern Illinois roadways is currently viewed as unacceptable by area residents.  
Therefore, in order for a “white pavement” policy to be implemented, county residents would 
have to change the way that they think about roadway deicing and the way that they drive 
during winter storm events. 
 

Public education efforts to help residents understand the risks of roadway deicing 
practices and the prevailing “bare pavement” policies might help to shift public opinion 
toward a more environmentally-friendly “white pavement” policy. 
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1.11.1.7 Salt Storage - As mentioned earlier in this section, most of the remaining 
uncovered salt storage piles in McHenry County are smaller, private supplies.  All salt 
storage piles, both large and small need to be completely covered and protected from the 
weather.  This is a simple step that can greatly reduce the threat of chloride contamination 
from surface water runoff coming from uncovered piles. 
 

Additionally, salt handling operations should be performed on impervious surfaces 
that can be cleaned and at locations that are remote from groundwater supply wells and 
sensitive environmental areas. 
 

1.11.2 Water Softening Practices - Although private sewage disposal systems are 
regulated by the county’s public health regulations, these regulations do not fully address the 
environmental and ecological effects related to chloride contamination.  The criteria used by 
the county to determine the suitability of a site for a septic system are focused on the ability 
of the soils located beneath the site to absorb the wastewater expected and to control the 
quantity of nutrients and bacteria that will reach the groundwater.  Even when a septic system 
is operating flawlessly, it will provide limited, if any, removal of chlorides.  As detailed in 
this section, discharges from these systems (from systems that serve residences with private 
ion-exchange water softeners) introduce significant quantities of chlorides to the subsurface.  
This subsection is aimed at providing the county with some possible courses of action that it 
should consider implementing in order to reduce the amount of salt used for water softening. 
 

1.11.2.1 Alternative Water Softening Technologies - There are a couple of 
alternative water softening technologies currently on the market that can accomplish removal 
of total dissolved solids (TDS) and hardness.  This subsection provides a brief summary of 
these alternative technologies and their applicability in reducing the risks of chloride 
contamination within the county.   
 

Electrodialysis – Electrodialysis technology makes use of electric potential to 
remove dissolved solids contained in a raw water source.  This technology is similar in 
concept to ion-exchange softening, however, instead of making use of an ion-exchange resin 
to remove hardness, electrodialysis makes use of charged electrodes and membranes or other 
means to capture ions. 
 

Electrodialysis systems have two electrodes by which raw water passes.  Each 
electrode is charged with a different polarity (one negative and one positive), by a direct 
voltage.  When the raw water is passed through the unit, positively and negatively charged 
ions contained in the water are attracted to the electrode with the opposite charge.  Ions that 
can be removed include those cations that cause water hardness, calcium and magnesium.  
When the electrodes or membranes become loaded with ions from the raw water, the system 
undergoes a backwash process in which the DC current is turned off and the ions that have 
been collected are released to a backwash stream.  The backwash water is discharged to the 
residence’s wastewater disposal system. 
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Membrane Filtration - Membrane filtration processes, such as nanofiltration or 
reverse osmosis, also have the ability to remove dissolved solids, such as calcium and 
magnesium.  These processes, however, have the disadvantage of high cost and the fact that 
the product water is devoid of most ions and is, thereby, very corrosive to the household 
plumbing system. 
 

Other Water Treatment Technologies - There are many other private water 
treatment technologies on the market that are available from a number of manufacturers.  
These include filtration and adsorption processes, which do not provide for removal of 
dissolved solids, such as calcium and magnesium.  For this reason, these other water 
treatment technologies do not represent an alternative to ion-exchange water softening. 
 

1.11.2.2 Ion-Exchange Softening - Another possible way to reduce the amount of 
salt used for water softening purposes in McHenry County is to re-configure existing systems 
so that they use less salt by blending softened water with untreated water instead of relying 
on complete softening. 
 

Additionally, these systems can be managed more efficiently by homeowners to 
reduce the amount of salt that they require.  When un-softened water can be used around the 
home, the homeowner can use untreated water (instead of softened water) by using the 
bypass switch on the water softener.  This action will allow the raw water to bypass the 
softening system, which will reduce the overall annual salt usage because not as much water 
will pass through the ion-exchange resin. 
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2.  AGRICULTURAL CONTAMINATION 

    2.1 Introduction 

Agriculture has always been a significant part of the U.S. economy and is an 
important part of the national cultural heritage.  This is especially true in the “corn belt,” 
which is centered in Illinois and Iowa.   
 

Although McHenry County continues to develop and urbanize at a rapid rate, as a 
part of the “corn belt”, it is still home to a significant amount of agricultural land use.  As 
detailed in Report 2, agriculture is still the most common land use the county.  It is an 
important contributor to the local economy and is a valuable local resource.  
 

Agricultural chemicals have allowed farmers to be more efficient by allowing them to 
increase production at lower costs.  However, the growing dependence upon these chemicals 
has caused agriculture, and its related activities, to be labeled as a significant threat to both 
surface water quality and groundwater quality (OTA, 1990).   
 

The major potential threats to surface water and groundwater quality from 
agricultural activities come from the application of fertilizers and pesticides used to increase 
crop production.  Additionally, even in areas that have urbanized, the potential for problems 
remain.  Home owners can also over apply nutrients and pesticides to their lawns. 
 

Because the county is solely dependent upon groundwater as a potable water supply, 
the possible contamination of McHenry County’s groundwater aquifers has become a 
significant concern to local residents and government officials.  The purpose of this section 
of the report is to address the county’s concern over the potential for groundwater 
contamination related to the use of agricultural chemicals; specifically nitrates and pesticides.  
 

This section of the report will investigate current levels of nitrate and pesticides in 
water supply wells in McHenry County; common sources and pathways of nitrate and 
pesticide contamination; the extent of pesticide and fertilizer use in the county; the effects of 
nitrate and pesticide contamination on drinking water supplies and environmental areas; and 
will provide a discussion of possible solutions to help avoid the movement of nitrates and 
pesticides into the groundwater.   
 
    2.2 Susceptibility of McHenry County Groundwater to Contamination 

As detailed in the previous section, the susceptibility of groundwater aquifers in any 
given location is mainly a function of the depth of the formation and permeability of the 
substrate within which the aquifer is located.  Groundwater moves rapidly through highly 
permeable materials (e.g. sand, gravel) and relatively slowly through less permeable 
materials (e.g. clay, silt).  Therefore, those aquifers that are located below permeable 
substrates are most susceptible to contamination from surface water and surface water runoff. 
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McHenry County depends heavily upon wells finished in shallow aquifers.  These 
aquifers can be vulnerable to contamination because they are located near the land surface 
and may be covered with soils that are highly permeable, and may have no upper confining 
layer. 
 
    2.3 Factors Affecting the Transport of Agricultural Chemicals to Groundwater 

Although the permeability of the soils plays a significant role in groundwater 
contamination caused by agricultural chemical use, it is not the only factor.  When 
agricultural chemicals are applied to cropped fields or lawns, a number of natural site 
characteristics besides the permeability of the materials beneath the application area affect 
what chemicals and how much of each will reach the groundwater.  Unlike chlorides most 
agricultural chemicals are not conservative compounds.  Instead, most readily react, either 
physically or chemically, with the soils and/or microbes, vegetation roots, and minerals 
located within the soils.   
 

This section discusses the mobility of agricultural chemicals and the factors that 
affect their transport to groundwater supplies.   
 

2.3.1 Topography - The topography of the land upon which the agricultural 
chemicals are applied can effect the movement and fate of the applied chemicals.  Generally, 
sloping lands are more susceptible to surface runoff, which can lead to contamination of 
nearby surface waters.  This is because chemicals that are applied to sloping lands have a 
tendency to be carried off in surface water runoff from the fields rather than infiltrated into 
the ground.  Therefore, the effects of agricultural chemicals in the areas of sloping fields 
have the potential to be seen in both nearby surface waters, such as rivers and streams, and in 
groundwater supplies.  On the other hand, flatter agricultural fields are more susceptible to 
ponding and infiltration, which tends to lead to the movement of chemicals into the 
groundwater rather than surface water.  
 

2.3.2 Vegetation - The presence and type of vegetation grown on the agricultural 
field on to which chemicals are applied also plays a significant role in the transport of the 
applied agricultural chemicals.  The type of crop or vegetation strongly affects the movement 
of water and water-borne solutes (such as pesticides and nitrates) through the soil column.  
Crops with deep roots and a high water demand, such as alfalfa and sunflowers, are much 
more likely to restrict the downward movement of agricultural chemicals than are shallow 
root crops, such as corn and grass.  Once agricultural chemicals contained in surface water 
that has infiltrated into the ground pass through the root zone, there is little to stop them from 
entering groundwater besides the geology of the substrate itself.     
 

In addition to the transport effects related to the depth of the root zone, the density of 
the crop on the field also plays a role in the ability of chemicals to run off of the site in 
surface water runoff.  The closer that individual plants can be grown together, the lower the 
chance that chemicals will be allowed to run off site.  Thus, the greater the amount of surface 
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area that a crop offers, both in terms of above- and below-ground surface area, the more 
likely it is that applied chemicals will be taken up by plants. 
 

Even when agricultural fields are left fallow, vegetation can have effects on the 
mobility and fate of agricultural chemicals.  Fields that are left with rough soil surfaces after 
harvesting by leaving crop stubble in place tend to reduce surface water runoff and, therefore, 
keep agricultural chemicals on-site, rather than allowing them to run into nearby surface 
waters. 
 

2.3.3 Soil Biological Characteristics - The biological characteristics of the soils, 
specifically the presence of microbes, also has a significant effect on the transport of 
agricultural chemicals to the groundwater supply.  Applied agricultural chemicals break 
down most readily in soils with significant microbial populations.  The soils that are most 
reactive with agricultural chemicals are those that possess thriving populations of bacteria, 
fungi and invertebrates (OTA, 1990).   
 

In spite of the fact that most soil organisms are microscopic, the organisms are the 
primary vehicle for the conversion of organic compounds in agricultural fields.  Potential 
groundwater pollutants can be degraded (and sometimes created) by these microorganisms.  
They are responsible for converting a number of potentially harmful synthetic organic 
agricultural chemicals, including fertilizers and pesticides, into inorganic materials.  This 
decomposition process often leads to detoxification of toxic chemicals and the synthesis of 
nontoxic products, but it can lead to the formation of other short- or long-lived toxic 
chemicals (Alexander, 1981). 
 

2.3.4 Agricultural Chemical Characteristics - The characteristics of the agricultural 
chemicals themselves may be as important as any of the other characteristics playing a role in 
the transport of these chemicals to groundwater.  Agricultural chemicals vary widely in 
chemical structure, behavior and stability.  Therefore, the extent to which they are 
decomposed or transformed through physical, chemical, and biological processes depends 
greatly upon the specific chemicals that are used. 
 

Determining the probable fate of a given agricultural chemical is a complex process 
(known as partitioning) based on a number of key chemical characteristics.  The three most 
important characteristics that help to predict a chemical’s fate in the environment are: 
 

 Solubility - The solubility (the ability of a chemical to dissolve in water) of an 
agricultural chemical has a significant effect on its mobility and fate.  
Chemicals that are highly soluble are more likely to be carried off of 
agricultural fields in runoff and into surface water or into groundwater.  

 
 Sorptivity - When an agricultural chemical dissolves into water, some of that 

chemical will adhere to soil particles through the process of adsorption.  When 
a chemical has a high sorptivity, more of it will adhere to the soil (which leads 
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to an increased opportunity for degradation), and less of it will make its way 
into groundwater or surface water.   

 
One of the most useful ways to measure the adsorption of agricultural 
chemicals is with a measurement known as the partition coefficient (OTA, 
1990).  The partition coefficient is defined as the ratio of the amount of the 
chemical that will adsorb to soil particles to the amount of the chemical that 
will stay dissolved in water.  Thus, the solubility of a chemical is inversely 
related to its sorptivity; as a chemical’s sorptivity increases, it’s solubility 
decreases. 

 
The larger the partition coefficient value for a particular chemical, the more of 
that chemical will adsorb to the soil.  Therefore, agricultural chemicals with 
high partition coefficients are less likely to make their way into surface water 
or groundwater; those with low partition coefficients are more likely to do so.  

 
The partition coefficients of a variety of commonly used agricultural 
chemicals are provided in Table 11. 

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 11 
 

Sorptivity of Commonly Used Agricultural Chemicals 
 

Agricultural Chemical Sorptivity 
Common Name Trade Name Partition Coefficient 
Dalapon Basfopon, Dowpon 1 
Dicamba Banvel 2 
Chloramben Amiben 15 
Picloram Tordon 16 
Carbofuran Furadan, Curterr 22 
Oxamyl Vydate 25 
Aldicarb Temik 30 
Bromacil Hyvar, Bromax 32 
Terbacil  Sinbar 55 
Fomesafen Reflex 60 
2,4,5-T Dacamine 4T, Trioxone 80 
Atrazine AAtrex 100 
Chlorimuron-ethyl Classic 110 
Simazine Princep 130 
Prometon Pramitol 150 
Propazine Milogard, Primatol-P 154 
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Agricultural Chemical Sorptivity 
Common Name Trade Name Partition Coefficient 
Alachor Alanex 170 
Cyanazine Bladex 190 
Captan Orthocide, Captanex 200 
Propham Ban-Hoe 200 
Diphenamid Enide, Rideon 210 
Carbaryl Sevin 300 
Ametryne Evik 300 
Prometryn Caparol, Primatol Q 400 
Dichlobail Casoron 400 
Linuron Lorox, Aflon 400 
Diuron Basudin, Spectracide 480 
Chlorbromuron Maloran 500 
Isofenphos Oftanol 600 
Fonofos Dyfonate 870 
Phorate Thimet 1,000 
Lindane Isotox 1,100 
Isoxaben Gallery, Knock Out 1,400 
Chloroneb Terraneb 1,650 
Malathion Cythion 1,800 
Neburon Kloben 2,500 
Chloroxuron Tenoran, Nortex 3,000 
Ethafluralin Solanin 4,000 
Methyl Parathion Penncap-M, Metacide 5,100 
Esfenvalerate Asana 5,300 
Fenvalerate Extrin, Sumitox 5,300 
Chlorpyrifos Lorsban, Dursban 6,070 
Trifluralin Treflan 8,000 
Cacodylic Acid Bolate, Bolls-Eye 10,000 
Ethion Ethion 10,000 
Glyphosate Roundup 24,000 
Mirex Mirex, Dechlorane 100,000 
Fluvalinate Mavrik, Spur 1,000,000 

(Source: Hornsby, 1999) 
 

 Persistence - The persistence of a pesticide also plays a large role in the fate 
of agricultural chemicals.  Persistence is the ability of a pesticide to resist 
degradation or breakdown.  Therefore, a persistent agricultural chemical tends 
to degrade very slowly.  The more persistent a chemical, the more likely it 
will remain unchanged over time.  This phenomenon leads to a buildup of the 
chemical in the soil and in the groundwater or nearby surface waters.   
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A chemical’s persistence is usually measured according to the half-life of the 
chemical.  A half-life is the amount of time that it takes for half of the original 
amount of the chemical to be either deactivated or completely degraded.  
Deactivation of a chemical occurs when the original form of a chemical is 
broken-down into other products. This can occur through physical, chemical, 
and biological processes, such as exposure to sunlight or exposure to soil 
microbes.  Sometimes, the deactivation of a chemical results in intermediate 
products that can also be harmful to the environment. Complete degradation 
of a chemical occurs when, through physical, chemical, and biological 
processes, the original form of the chemical and all of its intermediate 
products are broken-down into carbon, oxygen, and water. 

 
As one might guess, the half-life of a chemical based on complete degradation 
is typically much longer than the half-life of a chemical based on deactivation 
because chemicals may break down into intermediate substances, which then 
must themselves be degraded. 

 
The persistence of a variety of commonly used agricultural chemicals are 
provided in Table 12. 

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 12 
 

Persistence of Commonly Used Agricultural Chemicals 
 

Agricultural Chemical Persistence 
Common Name Trade Name Half-Life (Days) 
Malathion Cythion 1 
Captan Orthocide, Captanex 3 
Oxamyl Vydate 4 
Methyl Parathion Penncap-M, Metacide 5 
Propham Ban-Hoe 10 
Dicamba Banvel 14 
Cyanazine Bladex 14 
Chloramben Amiben 15 
Alachor Alanex 15 
Carbaryl Sevin 10 
Dalapon Basfopon, Dowpon 30 
Aldicarb Temik 30 
2,4,5-T Dacamine 4T, Trioxone 30 
Diphenamid Enide, Rideon 30 
Chlorpyrifos Lorsban, Dursban 30 
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Agricultural Chemical Persistence 
Common Name Trade Name Half-Life (Days) 
Esfenvalerate Asana 35 
Fenvalerate Extrin, Sumitox 35 
Chlorimuron-ethyl Classic 40 
Chlorbromuron Maloran 40 
Fonofos Dyfonate 40 
Glyphosate Roundup 47 
Carbofuran Furadan, Curterr 50 
Cacodylic Acid Bolate, Bolls-Eye 50 
Bromacil Hyvar, Bromax 60 
Atrazine AAtrex 60 
Simazine Princep 60 
Ametryne Evik 60 
Prometryn Caparol, Primatol Q 60 
Dichlobail Casoron 60 
Linuron Lorox, Aflon 60 
Phorate Thimet 60 
Chloroxuron Tenoran, Nortex 60 
Ethafluralin Solanin 60 
Trifluralin Treflan 60 
Picloram Tordon 90 
Diuron Basudin, Spectracide 90 
Fomesafen Reflex 100 
Isoxaben Gallery, Knock Out 100 
Terbacil  Sinbar 120 
Neburon Kloben 120 
Chloroneb Terraneb 130 
Propazine Milogard, Primatol-P 135 
Isofenphos Oftanol 150 
Ethion Ethion 150 
Lindane Isotox 400 
Prometon Pramitol 500 
Mirex Mirex, Dechlorane 3,000 

(Source: Hornsby, 1999) 
 

In estimating the potential of an agricultural chemical to contaminate groundwater or 
surface water, it is essential to consider both a chemical’s sorptivity and persistence.  
Generally, those chemicals that are soluble and persistent and not particularly sorptive are 
those that have the highest probability of contaminating groundwater or surface water (OTA, 
1990).  Nitrates and many of the pesticides listed in Tables 12 and 13 have these 
characteristics.  That is why these two classes of agricultural chemicals are believed to pose 
the biggest threat to groundwater and surface water quality.  It should be noted that one of the 
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pesticides used most extensively in the U.S., Atrazine, is both persistent and soluble, which 
makes it a significant threat to both surface water and groundwater quality.  
 

Chemicals with high persistence and a strong sorptivity (high PC) are likely to remain 
near the soil surface, increasing the chances of being carried to a stream or lake via surface 
runoff.  In contrast, agricultural chemicals with high persistence and a weak sorptivty (low 
PC) may be readily leached through the soil and are more likely to contaminate groundwater.  
For nonpersistent chemicals, the possibility of surface water or groundwater contamination 
depends primarily on whether heavy rains or irrigation occur soon after pesticide application.  
Without water to move them downward, pesticides with short half-lives are more likely to 
remain within the biologically active, upper portion of the soil column and may be quickly 
degraded.  In terms of water quality, pesticides with intermediate sorptivity and low 
persistence may be considered generally nonthreatening, because they are not readily 
transported to groundwater or surface water and are degraded fairly rapidly.  
 

To summarize these ideas, Table 13 provides the potential impact of agricultural 
chemicals based on their sorptivity and persistence.   
 

Generally, agricultural chemicals with partition coefficients of less than 100 are 
considered to have low sorptivity, those with partition coefficients of between 100 and 1,000 
are considered to have moderate sorptivity, and those with partitions coefficients of greater 
than 1,000 are considered to have high sorptivity (Bicki, 1989).  Additionally, chemicals with 
half-lives of less than 30 days are considered to be nonpersistent, those with half-lives of 
between 30 and 100 days are considered to be moderately persistent, and those with half-
lives of greater than 100 days are considered persistent (Hornsby, 2003).   

 
County of McHenry, Illinois 

Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 
 

TABLE 13 
 

Characteristics of Agricultural Chemicals and  
their Potential Impacts on the Environment 

 
  Potential Impact on 

Sorptivity Persistence Groundwater Surface water 
Low to moderate Nonpersistent Low Moderate 
Moderate to high Nonpersistent Low Moderate 
Low to moderate Moderately persistent Moderate Moderate 
Moderate to high Moderately persistent High Moderate 
Low to moderate Persistent High Moderate 
Moderate to high Persistent Moderate High 

(Source: Hornsby, 1999) 
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    2.4 Agricultural Contaminants in McHenry County Groundwater 

As explained in the previous section, contamination of groundwater simply refers to 
the measurable presence of a manmade chemical in the groundwater supply.  Applying the 
word “contamination” to a groundwater supply (or an environmental area) does not 
necessarily imply a threat to human health or to the environment; it simply means that the 
groundwater supply is being influenced by human activity.  In this case, it means that applied 
agricultural chemicals are altering the quality of the groundwater supply. 
 

2.4.1 Agricultural Contaminants in Groundwater - The literature indicates that 
studies began to investigate the contamination of groundwater caused by agricultural 
chemicals in the mid-to-late 1970s (OTA, 1990).  By 1984, 24,000 of 124,000 wells sampled 
across the U.S. were found to contain nitrate concentrations of greater than 3 mg/L.  (3 mg/L 
is considered to be the typical concentration of nitrate found in natural, uncontaminated 
groundwater supplies).  In that same year, the USEPA was able to document the presence of 
12 different types of pesticides in groundwater samples from wells in 18 different states.  In 
1986, this count was updated to 17 different pesticides in 23 different states and in 1988, it 
was updated to 46 different pesticides in 26 different states (OTA, 1990).   
 

It is clear that both the number of wells across the U.S. contaminated by nitrates and 
pesticides and the level of that contamination have increased over time.  As more and more 
chemicals have been used to increase agricultural production, more and more chemicals have 
shown up in the nation’s groundwater supplies.  Since McHenry County is entirely dependent 
upon groundwater for its drinking water supply, of primary concern to McHenry County 
residents are the current levels of nitrates and pesticides in McHenry County groundwater.  
 

2.4.2 Agricultural Contaminant Levels in McHenry County Groundwater - To 
establish what the current levels of nitrates and pesticides in McHenry County groundwater 
are,  records were collected from the Illinois State Water Survey’s (ISWS) Groundwater 
Quality Database and from the McHenry County Health Department (MCHD). 
 

The ISWS database shows no detections of agricultural chemicals from pesticides in 
McHenry County groundwater since testing for these chemicals began.  This does not 
necessarily mean that pesticides are completely absent from the McHenry County 
groundwater; it just means that pesticide levels are below detection limits at this time.   
 

Data from the ISWS and MCHD databases did, however, demonstrate the presence of 
nitrates in McHenry County groundwater.  The data show that detected nitrate levels 
increased significantly during the 1970s, but have decreased since that time (Appendix D).  
There have been no detections of nitrate above the MCL of 10 mg/L in public water supply 
wells since 1995.  There have been some detections of nitrates in private wells.  This 
indicates that agricultural practices have improved since fertilizer use became widespread, 
thereby preventing excessive fertilizer leaching from the soil to the groundwater.  However, 
since nitrates are still being detected in the county’s groundwater supply, albeit in relatively 
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small amounts, there is a possibility that some wells may be affected either by agricultural 
chemicals or septic tank effluent. 
 
    2.5 Sources of Agricultural Contaminants 

As explained in the introduction to this section, pesticides and fertilizers are applied 
to agricultural lands to boost agricultural production.  However, the application of 
agricultural chemicals for these purposes increases the potential that a portion of the applied 
chemical may reach the groundwater. 
 

It should be noted that agricultural chemicals are used in a variety of other activities, 
some of which are not strictly related to agriculture.  These other activities include lawn care 
and manufacturing.  Although these other activities may provide relatively small inputs of 
agricultural chemicals (when compared to the input from agricultural activities), agriculture 
alone cannot be solely blamed for agricultural-related chemical contamination of 
groundwater sources.  
 
    2.6 Pesticide Use 

Pesticides and pesticide use are of some of the most significant developments of 
modern agriculture.  Across the U.S. pesticides are used on cropped fields to increase yields, 
save energy and labor, and make crop production more efficient and profitable.  However, as 
mentioned earlier in this section, their use (and misuse) can lead to groundwater and surface 
water contamination.   
 

According to the latest USEPA market estimates on pesticide sales and usage (Kiely 
et al., 2004), approximately 888 million pounds of pesticides (in terms of pounds of active 
ingredient in the pesticide) were used in the U.S. in 2001 at a total cost of around $12 billion.  
Pesticides are used in agricultural activities for one reason and one reason alone: to control 
pests, whether those pests are insects, fungi, or bacteria.  Although pest management can be 
accomplished through a variety of techniques, by far the most common method of pest 
control currently in use is the application of pesticides to cropped fields.  The following 
subsection provides some details on the need for and methods of pest control.   
 

2.6.1 Agricultural Pests and Pest Management - An agricultural pest can be defined 
as an organism that diminishes the value of agricultural resources and interferes with the 
production of crops and livestock (USDA, 1999).  The term agricultural pest can be applied 
to all organisms that are detrimental to agricultural activities including, insects, weeds, fungi, 
nematodes, and mites.  Pest management, therefore, is aimed at reducing the detrimental 
effects of all agricultural pests (and at increasing agricultural yields) by reducing pest 
populations.  This can be accomplished through physical, biological or chemical controls: 
 

 Physical controls - This form of pest management includes practices such as 
crop rotation, tillage, timing of harvest, and water management that make the 
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environment less favorable to pest communities.  Other physical controls 
include the use of “trap” crops, mulching, and the use of pest-free seeds and 
seeding methods. 

 
 Biological controls - This form of pest management utilizes biological 

organisms such as predatory organisms, parasites, pathogens, and competitive 
organisms to limit agricultural pest populations.  

 
 Chemical controls - This form of agricultural pest management involves the 

immediate and temporary decimation of localized pest populations using the 
application of chemical-based pesticides to agricultural fields.  Chemical 
controls are by far the most widely used form of pest management because of 
their effectiveness, widespread applicability, and economy in controlling pest 
populations.   

 
Chemical controls take the form of chemical pesticides.  Nearly 50,000 pesticide 

products are registered with the USEPA (USDA, 1990), although only a small number of 
these are used extensively in the U.S.  They are classified based upon the kinds of pests that 
they are designed to control; for example, insecticides are designed to control insects, 
herbicides are designed to control weeds, and nematicides are designed to control nematodes.   
 

Nearly all pesticides, regardless of their classification, are organic chemicals.  Some 
are synthetically produced compounds, while others are natural.  The active ingredient in all 
pesticides contains some percentage of chlorine, nitrogen, sulfur, or phosphorus; the 
particular makeup of the pesticide determines its toxicological impacts (e.g. whether it is an 
herbicide, insecticide, or nematicide).  It is these active ingredients and their chemical 
makeup that both control pests and present a threat to groundwater and surface water quality.  
As can be concluded from the descriptions provided above, physical and biological controls 
are believed to pose little, if any, risk to the environment and public health because they do 
not depend upon chemical compounds to provide pest management.  However, because of 
the proliferation of cost-effective chemical controls, these techniques are not currently used 
to control pests to any great extent.  
 

2.6.2 History of Pesticide Use - Only within the last forty years has chemical 
pesticide use become the overwhelming pest management control of choice.  Prior to the 
1940s, agricultural pest control relied almost entirely on manual, labor-intensive methods 
such as tillage, crop rotation, and hand removal.  Pesticides were not widely available, and 
those that were available were very expensive and contained significant quantities of 
inorganic and highly toxic compounds (e.g. lead, copper, arsenic) (OTA, 1990), making them 
difficult and dangerous to apply.   
 

During and after World War II, new pesticides were developed and improvements 
were made in pesticide application, which fostered a technology-driven approach to pest 
management and replaced the more labor-intensive methods of pest control (OTA, 1990).  
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During that time, phenoxy- and organochlorine-based pesticides quickly became the most 
popular pest control chemicals.  However, their use steadily declined with the introduction of 
triazine- and amide-based herbicides and carbamate-, oranophosphate-, and pyrethroid-based 
insecticides in the 1970s (OTA, 1990).  Today, nearly all of the pesticides in use fall into 
these seven chemical classes.   
 

2.6.3 Pesticide Use in the U.S. - Pesticide use in the U.S. rose roughly 1,900 percent 
between the 1930s (pre-pesticide development) and early 1980s (OTA, 1990), when annual 
usage reached approximately 1.1 billion pounds (Kiely et al., 2004).  Since the early 1980s, 
pesticide use in the U.S. has held relatively constant, as illustrated in Figure 8. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 8 

 
Trends in Pesticide Use in the U.S. in the Agricultural Sector, 1982-2001 

 

 
(Source: Keily et al., 2004) 
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The rapid increase in pesticide usage between 1940 and 1980 was mainly a result of 
the fact that pesticides were replacing more labor-intensive pest control methods as the 
primary method of pest management.  By 1980s, this conversion to chemical controls for pest 
management was nearly complete. And, although concerns about the environmental impacts 
associated with the use of pesticides have steadily increased since they were first voiced 
during the mid-1970s, overall pesticide use has not decreased significantly since that time, as 
annual pesticide usage is still around 900 million pounds per year. 
 

By far, the most commonly used category of pesticides in the U.S. are herbicides.  
According to the 2004 USEPA study (Kiely et al.), 553 of the 888 million pounds of 
pesticides used in the U.S. in 2001 were herbicides.  The second most commonly used 
category of pesticides were nematicides (127 million pounds), followed by insecticides (105 
million pounds) and fungicides (73 million pounds) (Kiely et al., 2004).  The remaining 30 
million pounds of pesticides used was comprised of rodenticides, molluscicides, and other 
miscellaneous pesticides. 
 

Table 14 lists the most commonly used conventional pesticides in the U.S. during the 
2001 growing season.  As one can see from the Table, the majority of the pesticides used 
during that season were herbicides, although nematicides, insecticides, and fungicides were 
also prominently used.   
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions  

 
TABLE 14 

 
Most Commonly Used Conventional Pesticides in the U.S. Agricultural Sector, 2001 

 

Pesticide Type Rank 
Usage 

(million pounds) 
Glypohsate Herbicide 01 85-90 
Atrazine Herbicide 02 74-80 
Metam Sodium Nematicide/Fumigant 03 57-62 
Acetochlor Herbicide 04 30-35 
2,4-D Herbicide 05 28-33 
Malathion Insecticide 06 20-25 
Methyl Bromide Nematicide/Fumigant 07 20-25 
Dichloropropene Nematicide/Fumigant 08 20-25 
Metolachlor-s Herbicide 09 20-24 
Metolachlor Herbicide 10 15-22 
Pendimethalin Herbicide 11 15-19 
Trifluralin Herbicide 12 12-16 
Chlorothalonil Fungicide 13 08-11 
Copper Hydroxide Fungicide 14 08-10 
Chlorpyifos Insecticide 15 08-10 
Alschlor Herbicide 16 06-9 
Propanil Herbicide 17 06-9 
Chloropicrin Nematicide/Fumigant 18 05-9 
Dimethenamid Herbicide 19 06-8 
Mancozeb Fungicide 20 06-8 
Ethephon Plant Growth Regulator 21 05-8 
EPTC Herbicide 22 05-8 
Simazine Herbicide 23 05-7 
Dicamba Herbicide 24 05-7 
Sulfosate Herbicide 25 03-7 

(Source: Kiely et al., 2004) 
 

2.6.4 Pesticide Use in Illinois - Agriculture has always been a vital part of the 
economy of the state of Illinois and it is one of the most productive agricultural states in the 
nation.  In 2003, Illinois ranked first among all states in the U.S. in the production of 
soybeans and second among all states in the production of corn (Illinois Agricultural 
Statistics Server (IASS), 2004).  Because of the agricultural activities throughout the state, 
Illinois consistently ranks near the top of the nation in pesticide use (OTA, 1990). 
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According to the 2004 Illinois Annual Summary (IASS), there were an estimated 
27,500,000 acres of land in farms in the state of Illinois as of the 2003 growing season.  This 
acreage is used to grow a variety of crops, most notably corn, soybeans, winter wheat, 
sorghum, oats and hay.  The estimated acreage devoted to each of these crops in the state is 
provided in Table 15. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 15 

 
Acreage Devoted to Selected Agricultural Crops in the State of Illinois, 2003 

 

Crop Year Acreage 
National Rank 

Among U.S. States 
Corn 2003 11,050,000 02 
Soybeans 2003 10,250,000 02 
Winter Wheat 2003 00,850,000 11 
Sorghum 2003 00,105,000 10 
Oats 2003 00,050,000 13 
Hay 2003 00,775,000 28 

(Source: IASS, 2004) 
 

Data was collected from the National Agricultural Statistics Service (NASS) and the 
IASS to document the extent of pesticide use in Illinois since 1994.  This information is 
presented in Table 16.  The NASS keeps a database of national pesticide usage information, 
within which pesticide usage is documented based on state and crop type.  The IASS 
provides similar, but more detailed, information on the types of pesticides used on each crop 
type.  Extensive pesticide use data from these sources was available only on corn, soybean, 
and winter wheat crops and only for herbicide and pesticide use on these particular crops.  
Data for herbicide and insecticide use data was only available for corn and soybean crops; 
only herbicide use data was available for winter wheat crops.  Neither source provided any 
data on the extent of pesticide use on sorghum, oat, or hay crops. 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 16 

 
Estimated Pesticide Use for Selected Crops in the State of Illinois, 1994-2003 

 
Pesticide Use 

Year Crop Acreage 
Herbicide 
(pounds) 

Insecticide 
(pounds) 

1994 Corn 11,050,000 37,780,000 3,009,000 
1994 Soybeans 09,500,000 11,622,000  
1994 Winter Wheat 01,150,000 00,023,000  
1995 Corn 10,000,000 30,811,000 2,118,000 
1995 Soybeans 09,750,000 10,181,000  
1995 Winter Wheat 01,480,000 00,016,000  
1996 Corn 10,800,000 34,223,000 2,143,000 
1996 Soybeans 09,900,000 10,670,000  
1996 Winter Wheat 01,650,000   
1997 Corn 11,050,000 32,733,000 4,266,000 
1997 Soybeans 10,000,000 11,136,000  
1997 Winter Wheat 01,150,000 00,016,000  
1998 Corn 10,450,000 31,723,000 1,996,000 
1998 Soybeans 10,600,000 11,354,000  
1998 Winter Wheat 01,250,000 00,017,000  
1999 Corn 10,650,000 28,467,000 1,833,000 
1999 Soybeans 10,600,000 10,290,000 0,020,000 
1999 Winter Wheat 01,050,000   
2000 Corn 11,050,000 28,190,000 3,131,000 
2000 Soybeans 10,500,000 10,582,000 0,003,000 
2000 Winter Wheat 00,950,000 00,021,000  
2001 Corn 10,850,000 31,868,000 1,787,000 
2001 Soybeans 10,700,000 10,102,000  
2001 Winter Wheat 00,750,000   
2002 Corn 10,900,000 25,157,000 1,088,000 
2002 Soybeans 10,600,000 12,939,000  
2002 Winter Wheat 00,660,000 00,010,000  
2003 Corn 11,050,000 28,492,000 1,268,000 
2003 Soybeans 10,300,000 11,629,000  
2003 Winter Wheat 00,850,000   

(Source: IASS, NASS) 
 

The data provided in Table 16 show that the current annual pesticide usage in the 
State of Illinois on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 
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40,000,000 pounds per year.  This is probably a reasonably sound estimate of the extent of 
annual pesticide use in the state.   
 

As might be surmised from the data presented in Table 16, corn crops require the use 
of a significant amount of pesticides.  Based on the data, corn requires the use of between 2.5 
and 3 times more herbicide per acre than soybeans and the use of between 10 and 20 times 
more herbicide per acre than winter wheat. 
 

2.6.4.1 Pesticides Commonly Used in Illinois - The data provided by the NASS and 
the IASS also reveal the most commonly used herbicides and insecticides on corn and 
soybean crops in the State of Illinois.  This information is presented in Table 17.  
Unfortunately, the data provided by these agencies does not include any information on the 
use of other pesticides, such as nematicides or fungicides, on any other crops (e.g. winter 
wheat, oats).   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 17 

 
Most Commonly Used Conventional Pesticides in the State of Illinois, 2003 

 

Pesticide Type Rank 
Usage 

(pounds) 
Atrazine Herbicide 01 12,767,000 
Glyphosate Herbicide 02 10,151,000 
Acetochlor Herbicide 03 06,618,000 
Metolachlor-s Herbicide 04 03,957,000 
Metolachlor Herbicide 05 01,329,000 
Pendimethalin Herbicide 06 00,963,000 
2,4-D Herbicide 07 00,821,000 
Chlorpyifos Insecticide 08 00,747,000 
Dimethenamid-P Herbicide 09 00,625,000 
Simazine Herbicide 10 00,544,000 

(Source: IASS, 2004) 
 

A comparison of the most commonly used pesticides in the State of Illinois with those 
cited by the USEPA (Keily et al., 2004) to be the most commonly used in the U.S. shows that 
the two lists generally agree with one another.  The pesticides that are used most extensively 
across the state (e.g. Atrazine, Glyphosate, Acetochlor) are also the ones that are used most 
extensively across the country.   
 

2.6.5 Estimated Pesticide Use in McHenry County - As mentioned in the 
introduction to this section, agricultural land use still represents the most significant land use 
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in the county;  McHenry County is approximately 389,834 acres (611 square miles) in area.  
As detailed in Report 2 of this series, agriculture is currently the most common land use in 
the county and covers approximately 228,860 acres of land.  This is slightly less than the 
acreage estimated in the latest Census of Agriculture (2002), which placed the total amount 
of land in farms in the county at 233,458 acres (IASS, 2004).  The discrepancy might be a 
result of the loss of farmland to development and the rapid growth that is occurring in the 
county. 
 

Table 18 shows the acreage planted with crops in McHenry County during the 2003 
growing season based on the latest reports published by the IASS.    
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 18 

 
Acreage Devoted to Selected Agricultural Crops in McHenry County, Illinois, 2003 

 

Crop Year Acreage 
Rank Among 

Illinois Counties 
Corn 2003 092,000 57 
Soybeans 2003 074,000 75 
Winter Wheat 2003 007,200 33 
Sorghum 2003 000,000 N/A 
Oats 2003 001,600 10 
Hay 2003 014,400 10 

(Source: IASS, 2004) 
 

To estimate the extent of pesticide use at the county level, it was assumed that the 
same approximate rates of pesticide application that are typical in the state of Illinois are 
used in McHenry County.  Using the data that was collected from the NASS and the IASS on 
pesticide use in the State the typical rates of pesticide application, in terms of pounds per 
acre, were determined for each crop.  These estimated application rates were then multiplied 
by the acreage of land devoted to each for each of the years of interest (1996-2003) to 
determine the extent of pesticide use within McHenry County.  These data are presented in 
Table 19.  Estimates of pesticide use within the county could only be made back to 1996 
because data on the acreage devoted to each crop were only available from that year forward.    
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 19 

 
Estimated Pesticide Use for Selected Crops in McHenry County, Illinois, 1996-2003 

 
Estimated Pesticide Use 

Year Crop Acreage 
Herbicide 
(pounds) 

Insecticide 
(pounds) 

1996 Corn 106,000 304,400 22,200 
1996 Soybeans 075,000 081,000  
1996 Winter Wheat 011,400 000,200  
1997 Corn 111,000 318,700 23,247 
1997 Soybeans 075,000 081,000  
1997 Winter Wheat 003,400 000,100  
1998 Corn 109,000 313,000 22,828 
1998 Soybeans 078,000 084,300  
1998 Winter Wheat 003,700 000,100  
1999 Corn 092,000 264,200 19,268 
1999 Soybeans 082,000 088,600  
1999 Winter Wheat 003,300 000,100  
2000 Corn 105,000 301,500 21,990 
2000 Soybeans 073,000 078,900  
2000 Winter Wheat 002,800 000,000  
2001 Corn 099,000 284,300 20,734 
2001 Soybeans 077,000 083,200  
2001 Winter Wheat 002,900 000,000  
2002 Corn 119,000 341,700 24,923 
2002 Soybeans 070,000 075,600  
2002 Winter Wheat 003,900 000,100  
2003 Corn 092,000 264,200 19,268 
2003 Soybeans 074,000 079,900  
2003 Winter Wheat 007,200 000,100  

(Source: IASS, NASS) 
 

The data provided in Table 16 show that the annual pesticide usage in McHenry 
County on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 180,000 
pounds per year.  This is probably a reasonably sound estimate of the extent of annual 
pesticide use within the county.   
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    2.7 Fertilizer Use 

The addition of nutrients to agricultural lands in the form of chemical fertilizers has 
become an accepted and nearly essential part of modern agricultural crop production.  
Nutrient inputs are needed because crops require a variety of nutrients in relatively large 
quantities in order to grow.  Although natural processes produce nutrients in the soil, these 
processes are slow and cannot supply enough nutrients to keep up with the demands of 
modern agricultural production (OTA, 1990).  Therefore, nutrients must be added to 
agricultural fields. 
 

Relatively large quantities of the following elements are required for successful crop 
production: 
 

 Carbon 
 Oxygen 
 Hydrogen 
 Nitrogen 
 Phosphorus 
 Potassium 
 Calcium 
 Magnesium 
 Chlorine 
 Sulfur 

 
The first three elements in the list (carbon, oxygen, hydrogen) are readily available in 

the atmosphere and there is typically an ample supply of the last four (calcium, magnesium, 
chlorine, and sulfur) in the soils of agricultural fields.  Therefore, the only nutrients that are 
typically available in limited supply in soils are nitrogen, potassium, and phosphorus.  This 
explains why these nutrients are the most commonly added nutrients to cropped fields and 
are the main agricultural fertilizers.   
 

Whether these nutrients are added to the soil through the addition of natural fertilizers 
(e.g. manure) or commercial fertilizers is up to the farmer but, in order to maintain long-term 
crop production, agricultural activities must replace the nutrients that they take out of the soil 
without exceeding what is needed by the crop.  Today, commercial chemical fertilizers have 
become the chosen method of fertilization. 
 

2.7.1 History of Fertilizer Use - Early agriculture depended upon soil- and 
atmosphere-derived nutrients and plant and animal residues to maintain the fertility of 
agricultural fields.  Prior to the 1940s, the need for increased food and crop production was 
met almost entirely by expanding the cropland base and mining the nutrients in the soil (ERS, 
2003).  Commercial chemical fertilizers were not commonly on agricultural crops or, if they 
were, were used sparingly.  The fertilizers that were used were plant and animal residues, or 
were made from grinding natural materials such as limestone, gypsum, dolomite, and rock 
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phosphate into fine grains.  These ground materials were then added to agricultural fields to 
provide calcium, magnesium, potassium, and phosphorus (OTA, 1990).   
 

In the 1940s, the use of commercially-produced chemical fertilizers increased 
dramatically.  Improved technology and an expanded infrastructure to produce chemicals, 
both of which were developed during the war, led to a reduced cost for and increased 
availability of manufactured fertilizers, especially nitrogen fertilizers.  The availability of 
relatively inexpensive and easily applied commercial fertilizers lead to a tremendous increase 
in the amount of fertilizers used in the U.S. 
 

2.7.2 Fertilizer Use in the U.S. - Total annual fertilizer use in the U.S. for all crops 
increased from about 7 million tons in the early 1960s to about 24 million tons in the early 
1980s.  The increase in the total annual use of fertilizer was dramatic until about the mid-
1970s and then started to level off.  Since the mid-1980s, total annual fertilizer use in the 
U.S. has been relatively stable (holding steady at around 21 million tons (42 billion pounds)), 
as illustrated in Figure 9.   
 

2.7.2.1 Types of Fertilizers Used in the U.S. - As explained earlier in this section, 
nitrogen, potassium, and phosphorus are the chemicals that are typically added to agricultural 
fields in chemical fertilizers.  Each nutrient is supplied by different chemical fertilizers:   
 

 Nitrogen - The source of nearly all nitrogen fertilizers is anhydrous ammonia.  
This chemical compound is synthesized through a process that combines 
atmospheric nitrogen with hydrogen under extremely high temperatures and 
pressures.  It may be applied directly to the soil or it can be converted into 
other forms of nitrogen fertilizer, such as ammonium nitrate, urea, ammonium 
sulfate, and ammonium phosphate (ERS, 2003). 

 
 Potassium - Potassium is added to agricultural fields in the oxidized form of 

potassium known as potash (K2O).  Nearly all potash used as agricultural 
fertilizer in the U.S. is supplied from by the mining of natural potash reserves 
located in the U.S. and Canada. 

 
 Phosphorus - Phosphorus fertilizers come in the form of phosphate (P2O5).  

Nearly all phosphate fertilizers are produced by treating phosphate rock with 
sulfuric acid to produce phosphoric acid.  The phosphoric acid is then refined 
further into various fertilizer products, such as superphosphate and ammonium 
phosphate (ERS, 2003). 
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County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
FIGURE 9 

 
Trends in Fertilizer Use in the U.S. in the Agricultural Sector, 1960-1998 

 

 
(Source, ERS, 2003) 

 
Phosphate and potash fertilizers were introduced in the U.S. around 1940 and their 

annual usage increased at a steady rate until the early 1980s.   
 

Use of nitrogen fertilizers began a sharp increase in about 1960 and has remained 
constant since the mid 1980s.  
 

2.7.3 Fertilizer Use in Illinois - As discussed in subsection 2.6.4, Illinois 
consistently ranks near the top of all states in the production of corn and soybeans.  This 
high-rate of agricultural production requires a significant input of agricultural fertilizers to 
maintain the productivity of the farmed fields.   
 

Using data collected from the IASS, the extent of annual fertilizer use in the State of 
Illinois since 1996 was documented.  The IASS keeps a database of statewide nitrogen, 
potash, and phosphate fertilizer usage information, within which fertilizer usage is 
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documented based on crop type.  Extensive fertilizer use data from the IASS was available 
only on corn and soybean crops and no data on the extent of fertilizer use on other significant 
crops (e.g. winter wheat, sorghum, oats, hay) was available through the IASS.  This 
information is presented in Table 20.  Estimates of fertilizer use at the state level could only 
be made back to 1996 because no yearly data on fertilizer use before that year was available 
from IASS. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 20 

 
Estimated Fertilizer Use for Selected Crops in the State of Illinois, 1996-2003 

 
Fertilizer Use 

Year Crop Acreage 
Nitrogen 
(pounds) 

Phosphate 
(pounds) 

Potash 
(pounds) 

1996 Corn 10,800,000 1,823,900,000 737,500,000 1,056,000,000 
1996 Soybeans 09,900,000 0,032,400,000 128,300,000 0,329,600,000 
1997 Corn 11,050,000 1,689,500,000 747,900,000 1,046,800,000 
1997 Soybeans 10,000,000 0,012,600,000 160,300,000 0,352,500,000 
1998 Corn 10,450,000 1,636,800,000 567,800,000 0,785,900,000 
1998 Soybeans 10,600,000 0,017,200,000 078,700,000 0,321,400,000 
1999 Corn 10,650,000 1,639,800,000 603,200,000 1,003,000,000 
1999 Soybeans 10,600,000 0,016,200,000 064,100,000 0,304,000,000 
2000 Corn 11,050,000 1,797,700,000 739,300,000 1,028,500,000 
2000 Soybeans 10,500,000 0,016,800,000 077,500,000 0,286,000,000 
2001 Corn 10,850,000 1,682,800,000 720,600,000 1,092,200,000 
2001 Soybeans 10,700,000 0,042,800,000 095,800,000 0,250,500,000 
2002 Corn 10,900,000 1,698,300,000 754,100,000 1,028,700,000 
2002 Soybeans 10,600,000 0,037,500,000 422,600,000 0,143,100,000 
2003 Corn 11,050,000 1,758,500,000 751,400,000 0,963,900,000 
2003 Soybeans 10,300,000 0,   

(Source: IASS) 
 

The data provided in Table 20 show that the current total annual fertilizer usage in the 
State of Illinois on the selected crops (e.g. corn, soybeans, winter wheat) is approximately 4.0 
billion pounds per year.  This represents about 10 percent of the total fertilizer use in the U.S.  
This is probably a reasonably sound estimate of the extent of total annual fertilizer use in the 
state. 
 

Based on the data presented in Table 20, corn crops require the use of a significantly 
greater amount of fertilizer than soybeans.  This is due to the fact that a much greater percent 
of the acreage planted with corn is treated with fertilizer than that planted with soybeans.  
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According to the IASS (2004), in 2002, 94 percent of acreage planted with corn was treated 
with nitrogen fertilizers, while 77 percent of that acreage was treated with phosphate and 
potash fertilizers.  For comparison, during that same year, only 18 percent of acreage planted 
with soybeans was treated with nitrogen, while 25 percent and 38 percent of that acreage was 
treated with phosphate and potash, respectively (IASS, 2004).  
 

2.7.4 Fertilizer Use in McHenry County - To estimate the extent of fertilizer use at 
the county level, it was assumed that the same approximate rates of fertilizer application that 
are typical in the State of Illinois are used in McHenry County.  Using the data that was 
collected from the IASS on fertilizer use in the State, the typical rates of fertilizer 
application, in terms of pounds per planted acre, were determined for each crop.  These 
estimated application rates were then multiplied by the acreage of land devoted to each crop 
for each of the years of interest (1996-2003) to determine the extent of fertilizer use in 
McHenry County.  This information is presented in Table 21.   
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 21 

 
Estimated Fertilizer Use for Selected Crops in McHenry County, Illinois, 1996-2003 

 
Fertilizer Use 

Year Crop Acreage 
Nitrogen 
(pounds) 

Potash 
(pounds) 

Phosphate 
(pounds) 

1996 Corn 106,000 16,762,700 6,856,200 9,768,500 
1996 Soybeans 075,000 180,200 1,057,100 2,053,800 
1997 Corn 111,000 17,553,400 7,179,600 10,229,200 
1997 Soybeans 075,000 180,200 1,057,100 2,053,800 
1998 Corn 109,000 17,237,100 7,050,200 10,044,900 
1998 Soybeans 078,000 187,400 1,099,400 2,136,000 
1999 Corn 092,000 14,548,800 5,950,600 8,478,300 
1999 Soybeans 082,000 197,100 1,155,800 2,245,500 
2000 Corn 105,000 16,604,600 6,791,500 9,676,300 
2000 Soybeans 073,000 175,400 1,028,900 1,999,100 
2001 Corn 099,000 15,655,800 6,403,400 9,123,400 
2001 Soybeans 077,000 185,000 1,085,300 2,108,600 
2002 Corn 119,000 18,818,500 7,697,000 10,966,500 
2002 Soybeans 070,000 168,200 986,600 1,916,900 
2003 Corn 092,000 14,548,800 5,950,600 8,478,300 
2003 Soybeans 074,000 177,800 1,043,000 2,026,500 

(Source: IASS, 2004) 
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The data provided in Table 21 show that the total annual fertilizer use in McHenry 
County on the selected crops (e.g. corn, soybeans, winter wheat) is about 35 million pounds 
per year, which represents about 1 percent of the overall fertilizer usage in the State of 
Illinois.  This is probably a reasonably sound estimate of the extent of annual fertilizer use 
within the county.   
 

2.7.5 Fertilizer Use and the Environment - Once the extent of fertilizer use in the 
county was documented, an effort was made to identify the fertilizers that pose potential 
threats to the environment.  The two agricultural fertilizers that have the most significant 
impacts on surface- and groundwater quality are nitrogen and phosphate.  Nitrogen, primarily 
found in the soil as nitrate once it has been applied to cropped fields, is readily soluble and, 
therefore, is easily transported by surface water runoff and field tile drainage to surface water 
or groundwater.  Phosphates are not nearly as soluble as nitrates and tend to accumulate in 
soils.  They are primarily transported along with sediment in storm water runoff.  This 
represents a potential threat to surface water, because increased phosphorus concentrations in 
lakes and ponds can lead to their eutrophication.  Consequently, phosphorus is more of a 
threat to surface water quality than groundwater quality, while nitrogen represents a threat to 
both surface water and groundwater. 
 

Although the potassium contained in potash fertilizers is also relatively non-soluble 
and tends to accumulate in soils (which can be carried off of cropped fields with storm water 
runoff), it does not appear that potassium is a significant threat to surface water or 
groundwater (OTA, 1990). 
 
    2.8 Agricultural Chemicals and Groundwater 

Once agricultural chemicals reach groundwater supplies, they pose a significant 
contamination threat to the aquifer.  Nitrates are very soluble and, once they leach past the 
vadose (root) zone of cropped fields, are relatively free to reach groundwater supplies.  As 
detailed in subsection 2.3, the fate of pesticides applied to agricultural fields is more difficult 
to determine.  Generally, however, the more soluble and persistent that a pesticide is, the 
greater the chance is that it will reach a groundwater aquifer once it has passed the root zone.   
 

This is a slight oversimplification of the threat of pesticide use because, in addition to 
the potential adverse impacts of the active ingredients of the pesticides themselves, there are 
additional threats to groundwater resulting from pesticide use.  These include the threats 
posed to groundwater quality from the intermediate chemical byproducts that are a result of 
the physical and microbial breakdown of the pesticides themselves and from the inert 
ingredients that may be added to pesticides to prolong their shelf-life or aid in their 
application (e.g. benzene and formaldehyde, both known carcinogens, are inert ingredients 
added to certain pesticides) (OTA, 1990). 
 

Continued agricultural chemical usage in the county will continue to supply a 
potential source of groundwater contamination, which may lead to detection of agricultural 
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chemicals in McHenry County groundwaters.  The main concern to McHenry County 
regarding the potential of finding agricultural chemicals in its groundwater supply is the 
possible health effect on county residents. 
 
    2.9 Public Health and Agricultural Chemical Contamination 

Agricultural chemicals in groundwater can have significant negative impacts on 
human health.  The USEPA has documented the health risks related to pesticide 
contamination of groundwater supplies through the issuance of health advisories and primary 
drinking water regulations in accordance with the Safe Drinking Water Act.  For most of the 
commonly used agricultural chemicals, especially nitrate and the most commonly used 
pesticides, the USEPA has established Maximum Contaminant Levels (MCLs) that establish 
the highest concentrations of the chemicals that are allowed in drinking water.  When found 
in concentrations above these established levels, agricultural chemicals are thought to pose a 
significant risk to public health.   
 

Table 22 lists the MCLs for agricultural chemicals that are included in the current 
primary drinking water standards.  It also provides the known potential impacts associated 
with human consumption of water containing agricultural chemicals at levels at or above the 
MCLs.  Table 22 also includes the Maximum Contaminant Level Goal (MCLG) for each 
agricultural chemical.  The MCLG represents the level below which there is no known or 
expected risk to public health. 
 

County of McHenry, Illinois 
Chlorides & Agricultural Chemicals Problem Assessments & Corrective Actions 

 
TABLE 22 

 
Current USEPA Drinking Water Standards for Agricultural Chemicals 

 
Agricultural  

Chemical 
MCLG 
(mg/L) 

MCL 
(mg/L) Potential Health Effects 

Alachlor zero 0.002 
Eye, liver, kidney or spleen problems; anemia; 
increased risk of cancer 

Atrazine 0.003 0.003 Cardiovascular system or reproductive problems 

Carbofuran 0.04 0.04 
Problems with blood, nervous system, or 
reproductive system 

2,4-D 0.07 0.07 Kidney, liver, or adrenal gland problems 
Dalapon 0.2 0.2 Minor kidney changes 

DBCP zero 0.0002 
Reproductive difficulties; increased risk of 
cancer 

Dinoseb 0.007 0.007 Reproductive difficulties 
Diquat 0.02 0.02 Cataracts 
Endothall 0.1 0.1 Stomach and intestinal problems 
Endrin 0.002 0.002 Liver problems 
Glyphosate 0.7 0.7 Kidney problems; reproductive difficulties 
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Agricultural  
Chemical 

MCLG 
(mg/L) 

MCL 
(mg/L) Potential Health Effects 

Lindane 0.0002 0.0002 Liver or kidney problems 
Methoxychlor 0.04 0.04 Reproductive difficulties 

Nitrate 10 10 

Infants below the age of six months who drink 
water containing nitrate in excess of the MCL 
could become seriously ill and, if untreated, may 
die. Symptoms include shortness of breath and 
blue-baby syndrome. 

Oxamyl (Vydate) 0.2 0.2 Slight nervous system effects 
Picloram 0.5 0.5 Liver problems 
Simazine 0.004 0.004 Problems with blood 

Toxaphene zero 0.003 
Kidney, liver, or thyroid problems; increased 
risk of cancer 

2,4,5-TP (Silvex) 0.05 0.05 Liver problems 

(Source: USEPA website) 

 
A review of the pesticides commonly used in the State of Illinois (Table 17), shows 

that four of the top ten most commonly used pesticides in Illinois are listed on the USEPA’s 
primary drinking water standards.  These include, Simazine, 2,4-D, and the two most 
commonly used pesticides in the State: Atrazine and Glyphosate.   
 

Although the USEPA has identified the potential health risks associated with 
agricultural chemical groundwater contamination listed in Table 22, it should be noted that it 
is nearly impossible to determine all of the health risks associated with contamination.  This 
is especially the case for pesticides, because of the wide variety of ingredients contained in 
these agricultural chemicals and because of the impossibility of tracking and identifying all 
of the intermediate chemical byproducts that are a result of the physical and microbial 
breakdown of the pesticides after application.   
 

While complete knowledge of all of the health risks associated with pesticide use may 
be unattainable, there is clear evidence that consumption of water contaminated with these 
chemicals at concentrations greater than the MCL poses a potential threat to public health.  
These threats, as listed in Table 22, include cardiovascular and endocrine system problems, 
liver and kidney problems, reproductive difficulties, and an increased risk of cancer.   
 

Although the associations between pesticides and health risks are not yet clearly 
established, there is a clear relationship between nitrogen fertilizer use (e.g. nitrate) and 
human health.  Contamination of groundwater with nitrates is a significant public health risk; 
when it is found in groundwater at high enough concentrations it can cause 
methoglominemia, or “blue baby syndrome”, in which an infant’s blood is unable to carry 
enough oxygen to body cells and tissue.  Additionally, some epidemiologic studies point to a 
link between nitrate contamination and non-Hodgkin’s lymphoma (a form of cancer), 
stomach cancer, and birth defects (OTA, 1990).   
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As of the writing of this report, there is no documented evidence of pesticide levels 
exceeding MCL values in McHenry County groundwater.  However, an IEPA Source Water 
Assessment determined that wells in Holiday Hills are susceptible to pesticide contamination, 
due to the possibility of agricultural runoff into a nearby gravel pit (IEPA, 2003).  Another 
Source Water Assessment determined that Marengo’s water supply may be susceptible to 
pesticide contamination due to agricultural activities within the minimum setback zone 
(within 400 feet) of one of its wells. 
 
    2.10 Agricultural Chemicals and the Environment 

The potential impacts of agricultural chemicals on the environment are fairly well-
known; chemicals that have little direct impact on human health may have devastating effects 
on the environment.  As one well known example, DDT (which is a banned pesticide and is 
no longer used) was only slightly toxic to humans, but was extremely toxic to many species 
of fish and certain bird species, most notably the bald eagle (OTA, 1990).  The literature 
reveals that the most significant impacts of commonly used agricultural chemicals are still 
upon aquatic life and birds.   
 

2.10.1 Pesticides and the Environment - Many of the pesticides in use today are 
toxic to aquatic life.  When they are carried off of cropped agricultural fields in storm water 
runoff and make their way into surface water bodies, they can have significant impacts on 
rivers, lakes, and streams if they are present in high enough concentrations.  
 

Unfortunately, high enough concentrations of pesticides occur in surface water bodies 
throughout the U.S. to cause pesticide-related fish kills.  Some of these kills are large, 
involving thousands of fish, as well as frogs, turtles, mussels, and other aquatic wildlife.  
Because of these fish kills, pesticide use has been cited as one of the factors contributing to 
the decline of fish and other aquatic species (Helfrich et al., 1996).  Other wildlife, especially 
bird species, such as rare and endangered ones like the peregrine falcon, bald eagle, and 
osprey, appear to be as sensitive as fish to pesticide contamination.  
 

Not all pesticide poisonings result in the immediate death of an animal.  Small, 
sublethal doses of some pesticides can lead to changes in behavior, weight loss, impaired 
reproduction, inability to avoid predators, and lowered tolerance to extreme temperatures and 
disease (Helfrich et al., 1996).  The overall consequences of sublethal doses of pesticides are 
reduced adult survival, reduced offspring production, and lowered population abundance.  
 

The effects of pesticides on the environment are not solely related to the 
concentrations of pesticides found in surface waters.  The bioconcentration and 
biomagnification of pesticides also play a role in determining their potential impacts on the 
environment. 
 

Bioconcentration is the accumulation of pesticides in animal tissue at levels greater 
than those found in the water or soil, while biomagnification is the accumulation of 
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pesticides at each successive level of the food chain.  Because of these processes, some 
animals located at high-levels of the food chain may concentrate certain pesticides in their 
body tissues and organs (especially fats) at levels 10 million times greater than in the water 
or soils (Helfrich et al., 1996).   
 

These processes occur because water and plants containing or exposed to pesticides 
are consumed by organisms on low levels of the food chain.  These organisms then become 
contaminated.  Organisms at higher levels of the food chain consume these contaminated, 
lower-level organisms in significant quantities.  Therefore, they ingest more and more of the 
contaminant each time that they eat.  This means that at each successive step in the food 
chain, the concentration of pesticide within the organism increases.  The contaminant levels 
in top-level predators can reach levels that have significant negative impacts on entire 
populations.  This was the case with the bald eagle and DDT.   
 

2.10.2 Fertilizers and the Environment - The literature reveals that the most 
significant impacts of fertilizers on the environment are upon surface water bodies.  The high 
nutrient content of surface water runoff from fields treated with agricultural fertilizers can 
have a significant effect on the natural nutrient cycles of these aquatic environments.  
Increased nitrogen and phosphorus input into lakes and ponds leads to increased productivity 
in these aquatic ecosystems, which is a process known as eutrophication.     
 

2.10.2.1 Eutrophication - Eutrophication is a natural process in which lakes and 
ponds gradually become shallower and more productive through the introduction and cycling 
of nutrients (Cornwell et al., 1999).  Naturally eutrophic lakes have a high productivity 
because of an abundant supply of nutrients to fuel algal growth.  However, nutrient input 
from agricultural fertilizer use can cause a naturally unproductive lake or pond to become 
eutrophic. 
 

Excessive nitrogen or phosphorus contained in surface water runoff that enters lakes 
or ponds adjacent to agricultural areas provides additional nutrients that can cause algae to 
grow at an accelerated rate.  Algal growth causes water bodies to become extremely turbid 
(cloudy), which prevents aquatic plants located on the bottom of the lake or pond from 
receiving sunlight for photosynthesis.  As the algae die, they settle to the bottom of the lake 
where they are decomposed by bacteria.  The microbial decomposition requires oxygen.  In 
most eutrophic lakes and ponds, the extent of the microbial degradation of the dead algae mat 
is sufficient to completely deplete the dissolved oxygen content of the lake or pond.  The 
absence of oxygen can result fish kills and the general process of eutrophication leads to a 
gradual shift in the aquatic wildlife population inhabiting the lake or pond.  This process 
often causes displacement of native, rare and endangered species. 
 

In summary, the effects of fertilizer use on surface water bodies are generally similar 
to the effects of chloride contamination on wetlands and fens.  Their presence causes a 
change in the types of plants and animals inhabiting an aquatic ecosystem.    
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    2.11 Possible Courses of Action to Reduce Agricultural Chemical Contamination 

As mentioned in the previous section, the restoration of groundwater quality and 
ecosystems can be very difficult and expensive, if not impossible, once contamination 
occurs.  Therefore, opportunities to reduce the potential for agricultural contamination of the 
county’s water resources center largely around taking a proactive approach aimed at reducing 
agricultural chemical use and limiting the potential impacts of agricultural chemicals on 
groundwater and the environment.   
 

There are several different areas of typical agricultural practice that offer potential 
outlets for a reduction in the use of agricultural chemicals and in their potential impacts on 
groundwater and the environment.   
 

This section is divided into subsections.  The first discusses possible methods of 
reducing and improving the use of pesticides and reducing their potential impacts.  The 
second is devoted to possible methods of reducing and improving the use of fertilizers.   
 

2.11.1 Pesticide Use - Pesticide use should only be initiated based on evidence of 
the existence of a pest problem.  Depending upon the type of pest identified and the extent of 
the infestation, a decision should be made on whether or not to begin pest control measures.  
Additional monitoring of the pest population should be initiated if the extent of infestation is 
too low.  If infestation is significant, pest control measures should be initiated.  These control 
measures may include the use of pesticides (chemical controls) or may include the use of 
biological or physical controls.   
 

If pesticides are used, proper application rates, methods, and timing should be used.  
These topics are discussed in more detail below.   
 

2.11.1.1 Pesticide Application Rates - The agricultural chemical industry puts a 
significant amount of effort into determining the recommended application rate for a 
pesticide.  The goal of determining these application rates is to determine the rate at which 
pesticide application is both effective and capable of meeting environmental standards.  
Setting the pesticide application rate too low can lead to product failure and can assist in the 
development of chemically-resistant pest populations.  Setting the application rate too high 
can lead to harmful effects on both the environment and the crop itself (OTA, 1990).   
 

To ensure that pesticides are being used properly and most effectively, farmers should 
be sure to follow manufacturer’s recommended pesticide application rates.  This leads not 
only to a reduction in the risk of groundwater and surface water contamination, but also to a 
reduction in financial loss from pesticide waste or crop loss. 
 

2.11.1.2 Pesticide Application Methods - The goal of pesticide application 
technologies are to provide for the application of a precise and specific amount of the 
pesticide on a specific target without exposing any non-target organisms to the pesticide 
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(OTA, 1990).  Although significant effort has been put into developing more effective and 
less environmentally-threatening pesticides over the last few decades, few advancements 
have been made in the methods used to apply the pesticides.   
 

Generally, pesticides are only as effective as the methods used to apply them.  
Unfortunately, the effectiveness of many of the currently used pesticide application 
techniques are known to be low, which decreases the overall efficiency of the chemical pest 
management process.  Because of these problems with the efficiency of application 
technology, only a small percentage of applied pesticides actually reach the desired target 
pest (e.g. insects, weeds).  Improvements can be made to increase pesticide application 
efficiency through improved calibration of application devices, improved maintenance and 
upkeep of the devices, and the education of farmers on these techniques. 
 

There are three basic pesticide application methods used in U.S. agriculture: ground-
based application, aerial application, and chemigation (OTA, 1990). 
 

Ground-based and aerial applications are typically accomplished either by spraying or 
wiping liquid pesticides onto plant surfaces or by broadcasting solid, palletized pesticides 
onto plant surfaces.  By far the most common of these techniques is spray application, 
although wiping devices, such as wicks and rollers, offer the best application technique for 
reducing the amount of pesticides applied directly to soils and the resultant pesticide waste.  
Chemigation is a pesticide application method where the pesticides are mixed with irrigation 
water and are applied to crops through the irrigation system.  This application method has 
been shown to lead to an increased risk of groundwater contamination, especially during 
times when rainfall events follow irrigation periods (OTA, 1990). 
 

Of the three commonly used pesticide application methods, it appears ground-based 
application using a wiping device shows the greatest promise of reducing the risks of 
contamination related to pesticide application.  It is recommended that the agricultural 
application methods of McHenry County farmers be studied and documented to determine if 
they are appropriate for the pesticides that are commonly used within the county.   
 

2.11.1.3 Pesticide Application Timing - Timing of pesticide application is another 
key component of the overall efficiency of the chemical pest management process.  
Application of pesticides during inappropriate weather conditions or prior to pest infestation 
becoming significant can release large amounts of agricultural chemicals into the 
environment and will have only limited pest control effects.  The closer the time of 
application to a heavy rainfall or irrigation period, the more likely it is that pesticides will 
enter surface water or groundwater. This not only causes an increased threat to the 
environment, but also results in a financial loss for the farmer because both pesticides and 
time are going to waste. 
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Correctly timing pesticide applications can be a tricky proposition for farmers 
because of the narrow window of opportunity for efficient pesticide application.  Methods 
available to assist farmers in timing their pesticide application efforts include pest-prediction 
models and pheromone traps.  Educational efforts should be made to ensure that farmers are 
able to make use of these application timing aids. 
 

2.11.1.4 Alternatives to Pesticide Use - Non-chemical pest control methods, such as 
those discussed in subsection 2.6.1, can also be used to control agricultural pest populations.  
These non-chemical control methods include both physical and biological controls, such as 
crop rotations, crop monitoring, and accurate timing of both planting and harvest.  Non-
chemical pest control methods were used fairly effectively prior to the widespread 
availability of chemical pesticides and low-chemical-input and organic farmers use a number 
of these practices to control pest populations today.   
 

Physical controls that may be used include a broad range of practices that make the 
crop environment less inviting to pest populations.  Tillage and water management are two 
effective techniques in controlling weed and insect populations and the manipulation of 
planting and harvesting dates can cause impediments to the development of pest populations.  
Crop rotations can also be effectively used to break the annual development of pest 
populations.  Cultivation is another physical control that can be used to deal with pest 
populations.  One example is the multiple cultivation that soybean crops typically receive; 
the need for multiple cultivation is largely a result of the types of pesticides that are suitable 
for soybean crops, but it does lead to reduced pesticide usage on soybean crops.  This 
reduced pesticide usage is evidenced by the lower amount of pesticides used on soybean 
crops than on corn crops in Illinois (see Table 19).   
 

Biological controls employ the use of natural predators, parasites and diseases to 
control pest populations.  These controls may involve the introduction of natural predators or 
enemies, the rearing and periodic release of natural predators, or the protection of an existing 
natural predator in the agricultural environment (OTA, 1990).  The use of these biological 
controls often requires the education of farmers on pest cycles, predator/prey ecological 
relationships, and the ecological factors that determine the extent and health of pest and 
predator populations. Biological controls are often considered to be the cornerstone of an 
integrated pest management program, as detailed in the following subsection.    
 

2.11.1.5 Integrated Pest Management - Integrated pest management (IPM) is a 
multi-faceted approach to pest control that is designed to mitigate environmental and 
economic costs while providing the benefits of increased crop production to both the farmer 
and society.  The goal of IPM programs is to reform agricultural ecosystems to minimize the 
likelihood of pest outbreaks and extensive pest damage by maintaining pest populations at 
relatively harmless levels (OTA, 1990). 
 

IPM programs are typically composed of a number of the alternative pest control 
methods discussed in the preceding subsections that are aimed at reducing pest population 
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fluctuations and at improving the process of determining the need for pest control measures.  
The key concepts guiding IPM are: 
 

 A threshold pest population exists and that control of pest populations below 
this threshold is not economical; 

 
 Integration of chemical, physical, and biological pest control methods is 

possible; 
 

 A sound understanding of the agricultural ecosystem being managed can be 
obtained. 

 
Across the U.S., IPM has resulted in a significant decrease in pesticide use.  The 

decrease in pesticide use has resulted because farmers are more aware of pest populations 
and have become more efficient in using pesticides.  IPM programs offer a number of 
benefits to farmers including the financial benefits that result from decreased pesticide and 
labor inputs, increased production, and decreased losses to pest populations (OTA, 1990). 
 

The development and implementation of an IPM program requires extensive 
knowledge of the strategies and techniques involved in the program.  These include the pest 
scouting and monitoring guidelines, the pest control action thresholds, and knowledge of the 
biological, physical, and chemical controls that are most effective in various situations.   
 

2.11.2 Fertilizer Use - Fertilizers are used to provide the nutrients necessary to 
maintain high levels of agricultural production.  Even the most well-maintained of organic 
farms that re-use crop residues and animal wastes as fertilizers cannot provide all of the 
necessary nutrients without additional inputs (OTA, 1990).  Although the use of 
commercially-produced chemical fertilizers is necessary to provide the high levels of 
agricultural production that are necessary to feed and clothe today’s society, there are some 
measures that can be taken to reduce the use and potential impacts of agricultural fertilizers.  
These measures are explored in some detail in the following subsections. 
 

2.11.2.1 Fertilizer Application Rates - The rate of application of fertilizers to 
cropped fields has a significant effect on the amount of the fertilizer that can potentially enter 
the environment or groundwater supplies.  Fertilizer application rates are just as important as 
pesticide application rates.  If the fertilizer application rate is too high, fertilizer will be 
wasted and may run off of the field and enter groundwater and surface water.  If the fertilizer 
application rates are too low, not enough nutrients will be provided to the soil and crop 
production will be low. 
  

Fertilizer application rates are determined based on crop nutrient requirements, soil 
nutrient availability and crop yield goals. 
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2.11.2.2 Fertilizer Application Methods - Fertilizers can be applied to cropped fields 
before initial tillage, at planting time, or periodically during the growing season (OTA, 
1990).  The majority of fertilizers are applied directly to soil and worked into the root zone 
by tillage, direct injection, or natural processes for uptake into plants through the plant root 
zone.  There are a number of fertilizer application methods, including broadcasting and 
injection.  Gaseous anhydrous ammonia (which is the most popular form of nitrogen 
fertilizer) is injected into the soil, while dry and solid fertilizers are typically broadcast 
directly onto the soil; liquid chemical fertilizers are typically sprayed or dripped onto soil 
surfaces.   
 

An important consideration during fertilizer application is the proper placement of the 
fertilizer in the soil.  Fertilizers can do little to assist crop growth if they cannot reach the 
plant root zone.  The depth and location of the fertilizer application relative to the crop root 
zone is critical in assuring that crops are able to properly uptake nutrients.  If fertilizers are 
not placed properly within the reach of the crop root zone, they will not be taken up by the 
plants and may enter surface water runoff or groundwater.   
 

Precision application methods have been developed in the past twenty years that 
represent a significant opportunity to reduce the over application of chemical fertilizers.   
 

2.11.2.3 Fertilizer Application Timing - There are a number of times that fertilizers 
are commonly applied in the U.S. agricultural sector, including prior to planting time in the 
spring, during planting time, periodically during the growing season, and post-harvest in the 
fall.  Each of the possible fertilizer application times offers slightly different benefits and 
each poses a potential threat to surface water and groundwater quality. 
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3.  SUMMARY OF RECOMMENDATIONS 

As described in the preceding sections, there are a number of actions that should be 
taken in developing a program to protect groundwater quantity and quality in McHenry 
County.  They are summarized below. 
 
    3.1 Chlorides 

Annually approximately 60,000 tons of salt are released into the environment from 
winter roadway maintenance and septic tank discharges.  The following actions can be taken 
to help reduce this problem. 
 

 Create and implement “sensible salting” programs for snow and ice removal 
based on the Salt Institute’s Snowfighter Handbook, which is provided as 
Appendix C of this report.  Adopting such a program would not only reduce 
environmental impacts related to roadway salt usage, but also reduce costs for 
winter roadway maintenance.   

 
 Investigate the practice of anti-icing, as it has the potential to reduce salt usage 

as winter storms progress.  As with sensible salting, this has both ecological 
and economic benefits. 

 
 Require all salt storage piles, regardless of size, be covered and protected from 

the weather. 
 

 Explore alternatives to sodium chloride use.  Section 1 of this report identifies 
several de-icing chemicals that do not contain chlorides, and, in fact, are 
biodegradable.  Because these alternative chemicals are significantly more 
expensive than sodium chloride, it is not realistic to expect that it would be 
replaced entirely at this time.  However, communities should at least consider 
using these alternative de-icing agents on roadways in close proximity to 
sensitive natural areas and waterways, in order to avoid the costs of 
groundwater quality and ecosystem restoration in the future. 

 
 Consider educating the public on a “white pavement” policy, in comparison to 

the current “bare pavement” policy.  If residents can accept some snow and 
ice on the roads, this policy would save considerable time and money spent on 
road clearing, salting, and purchase of de-icing chemicals.  

 
 Evaluate proposed stormwater management designs and practices as they 

relate to the potential contribution of chlorides and other contaminants to the 
groundwater.  This recommendation will require coordination of plan reviews 
between the Health Department and the Planning Department. 
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 Educate the public on the positive impacts of reconfiguring their water 
softeners to use less sodium chloride: lower chloride discharges from septic 
systems results in lower chloride levels in drinking water and less detriment to 
natural areas.  An even simpler way to reduce chloride discharges from septic 
systems is to use the bypass switch on the softener when softened water is not 
needed. 

 
 Conduct an increased level of water quality monitoring in private wells. 

 
    3.2 Agricultural Chemicals 

Agricultural chemicals (pesticides and fertilizers) present significant risks to human 
health and wildlife if present in the water supply in sufficient quantities.  Although nitrate 
levels have generally decreased over the past decade and pesticides have not yet been 
detected in McHenry County groundwater, because of the risks associated with these 
chemicals, the following measures should be taken to optimize the application of agricultural 
chemicals. 
 

 Conduct a survey of farmers in McHenry County to determine what pesticide 
and fertilizer application methods are being used, and whether those methods 
are appropriate for the types of pesticides and fertilizers being used in the 
county. 

 
 Conduct informational seminars or distribute mailings to educate farmers and 

homeowners on the serious effects that improper pesticide and fertilizer 
application rates, methods, and timing can have on the groundwater supply 
and human health.  Include information on the most effective methods of 
application and on available pesticide application timing aids. 

 
 Consider working with area farmers to develop Integrated Pest Management 

(IPM) programs.  IPM programs offer a number of benefits to farmers 
including the financial benefits that result from decreased pesticide and labor 
inputs, increased production, and decreased crop losses due to pests.  
McHenry County could work with neighboring counties, to both reduce costs 
for this effort, and gain a wider range of input. 

 
    3.3 Natural Areas 

 As stated throughout this report, groundwater quantity and quality changes 
can have devastating impacts on natural areas such as fens, marshes, and bogs.  
Following the recommendations in this report would be an important 
proactive step toward ensuring the preservation of these unique natural areas. 
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Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 001142 – 11/06 

Appendix A:  Chloride Detections in McHenry County 
 
Data Source:  McHenry County Department of Health 
Note:  The data provided herein have not been fully verified for accuracy, completeness or duplication 
 

Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/1/1913 15 PUBLIC WELL MARENGO - 33795 15 
10/1/1913 280 PUBLIC WELL CRYSTAL LAKE - 33836 15 
10/1/1914 1,000 PRIVATE WELL 12399 2 
10/1/1914 1,211 PRIVATE WELL 12398 4 
10/1/1914 279 PRIVATE WELL 12437 17 
9/1/1916 300 PUBLIC WELL SPRING BLUFF SUBD - 33771 5 
9/1/1917 16 PRIVATE WELL 12259 29 
1/1/1918 74 PUBLIC WELL HUNTLEY - 33739 10 
8/1/1918 71 PUBLIC WELL TC INDUSTRIES INC - 33862 3 
4/1/1919 273 PUBLIC WELL BULL VALLEY SUBD - 33888 4 
4/1/1919 16 PRIVATE WELL 56488 64 
11/1/1922 300 PRIVATE WELL 12304 1 
11/1/1922 196 PUBLIC WELL WOODSTOCK - 33810 3 
11/1/1922 742 PUBLIC WELL HARVARD - 33881 4 
11/1/1922 280 PUBLIC WELL CRYSTAL LAKE - 33837 19 
11/1/1922 1,600 PUBLIC WELL HARVARD - 33877 33 
5/1/1924 796 PRIVATE WELL 12371 2 
1/1/1929 145 PUBLIC WELL MARENGO ESTATES SUBD - 33792 8 
3/1/1930 2,000 PRIVATE WELL 12416 5 
5/1/1930 147 PRIVATE WELL 12337 3 
6/1/1930 195 PRIVATE WELL 56489 4 
7/1/1930 285 PRIVATE WELL 12320 5 
8/1/1930 2,000 PUBLIC WELL CRYSTAL LAKE - 33820 5 
12/1/1930 94 PRIVATE WELL 12314 2 
3/1/1931 106 PRIVATE WELL 12316 13 
3/1/1931 254 PRIVATE WELL 12334 16 
4/1/1931 117 PRIVATE WELL 12445 3 
4/1/1931 111 PRIVATE WELL 12446 3 
5/1/1931 229 PRIVATE WELL 12303 2 
8/1/1931 157 PRIVATE WELL 12441 1 
8/1/1931 143 PRIVATE WELL 12312 1 
8/1/1931 121 PRIVATE WELL 12321 1 
2/1/1932 2,000 PUBLIC WELL CRYSTAL LAKE - 33821 4 
2/1/1932 2,000 PRIVATE WELL 12417 5 
11/1/1932 300 PRIVATE WELL 12292 4 
4/1/1933 253 PRIVATE WELL 12318 4 
8/1/1933 213 PRIVATE WELL 12319 3 
8/1/1933 407 PRIVATE WELL 12346 4 
10/1/1933 74 PRIVATE WELL 12309 2 
10/1/1933 94 PRIVATE WELL 12313 3 
12/1/1933 196 PUBLIC WELL WOODSTOCK - 33811 3 
12/1/1933 206 PUBLIC WELL WOODSTOCK - 33812 5 
9/1/1934 84 PRIVATE WELL 12293 1 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/1/1934 144 PRIVATE WELL 12342 1 
11/1/1934 102 PRIVATE WELL 12310 1 
11/1/1934 84 PRIVATE WELL 12290 8 
5/1/1935 106 PRIVATE WELL 12315 4 
7/1/1935 180 PRIVATE WELL 12295 1 
11/1/1935 0 PRIVATE WELL 12419 1 
8/1/1936 170 PRIVATE WELL 12329 3 
10/1/1936 109 PRIVATE WELL 12443 1 
10/1/1936 27 PRIVATE WELL 12444 4 
11/1/1936 95 PRIVATE WELL 12332 2 
11/1/1936 50 PRIVATE WELL 12330 6 
11/1/1936 23 PRIVATE WELL 12331 6 
5/1/1937 180 PRIVATE WELL 12325 1 
5/1/1937 185 PRIVATE WELL 12291 2 
5/1/1937 84 PRIVATE WELL 12322 2 
5/1/1937 166 PRIVATE WELL 12283 4 
5/1/1937 142 PRIVATE WELL 12294 4 
5/1/1937 36 PRIVATE WELL 12335 7 
5/1/1937 75 PRIVATE WELL 12297 8 
5/1/1937 21 PRIVATE WELL 12284 9 
5/1/1937 65 PRIVATE WELL 12306 9 
5/1/1937 150 PRIVATE WELL 12328 13 
5/1/1938 1,365 PRIVATE WELL 12258 1 
5/1/1938 67 PRIVATE WELL 12482 1 
5/1/1938 166 PUBLIC WELL RICHMOND - 33892 2 
5/1/1938 796 PRIVATE WELL 12372 11 
5/1/1938 120 PRIVATE WELL 12486 16 
5/1/1938 71 PUBLIC WELL HARVARD - 33876 41 
6/1/1938 350 PRIVATE WELL 12503 1 
6/1/1938 75 PRIVATE WELL 12480 3 
7/1/1938 193 PUBLIC WELL UNION - 33730 1 
7/1/1939 300 PRIVATE WELL 12477 3 
9/1/1939 198 PUBLIC WELL WOODSTOCK - 33813 2 
9/1/1939 110 PRIVATE WELL 12473 3 
9/1/1939 330 PRIVATE WELL 12476 8 
3/1/1940 186 PRIVATE WELL 12494 2 
6/1/1940 125 PRIVATE WELL 12229 1 
6/1/1940 192 PRIVATE WELL 12279 1 
6/1/1940 91 PRIVATE WELL 12420 1 
6/1/1940 126 PRIVATE WELL 12421 1 
6/1/1940 171 PRIVATE WELL 12484 1 
6/1/1940 118 PRIVATE WELL 12485 1 
6/1/1940 153 PRIVATE WELL 12499 1 
6/1/1940 176 PRIVATE WELL 12336 1 
6/1/1940 294 PRIVATE WELL 12483 2 
6/1/1940 59 PRIVATE WELL 12459 3 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
6/1/1940 44 PRIVATE WELL 12447 4 
6/1/1940 32 PRIVATE WELL 12230 5 
6/1/1940 125 PRIVATE WELL 12311 7 
6/1/1940 158 PRIVATE WELL 12498 9 
6/1/1940 280 PUBLIC WELL CRYSTAL LAKE - 33838 21 
6/1/1940 274 PRIVATE WELL 12428 25 
11/1/1940 319 PRIVATE WELL 12430 10 
5/1/1941 126 PRIVATE WELL 12277 1 
7/1/1941 300 PUBLIC WELL SPRING BLUFF SUBD - 33772 3 
10/1/1941 200 PRIVATE WELL 12462 5 
5/1/1944 55 PRIVATE WELL 12456 5 
12/1/1944 0 PRIVATE WELL 12478 2 
4/1/1945 21 PRIVATE WELL 12349 12 
4/1/1945 796 PRIVATE WELL 12373 18 
11/1/1945 148 PRIVATE WELL 12268 2 
8/1/1946 54 PRIVATE WELL 12298 10 
7/1/1947 192 PUBLIC WELL UNION - 33731 2 
7/1/1947 269 PUBLIC WELL BULL VALLEY SUBD - 33889 3 
7/1/1947 166 PUBLIC WELL RICHMOND - 33893 3 
7/1/1947 198 PUBLIC WELL WOODSTOCK - 33814 4 
7/1/1947 300 PUBLIC WELL SPRING BLUFF SUBD - 33773 5 
7/1/1947 2,000 PUBLIC WELL CRYSTAL LAKE - 33822 5 
7/1/1947 145 PUBLIC WELL MARENGO ESTATES SUBD - 33793 10 
7/1/1947 69 PUBLIC WELL HUNTLEY - 33740 12 
7/1/1947 280 PUBLIC WELL CRYSTAL LAKE - 33839 17 
7/1/1947 238 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33748 21 
7/1/1947 21 PUBLIC WELL MARENGO - 56487 21 
7/8/1947 170 PUBLIC WELL TC INDUSTRIES INC - 33863 8 
7/14/1947 71 PUBLIC WELL HARVARD - 56485 38 
6/1/1948 423 PRIVATE WELL 12301 2 
6/1/1948 44 PUBLIC WELL CRYSTAL LAKE - 33756 6 
7/1/1948 48 PUBLIC WELL CRYSTAL LAKE - 33757 8 
10/1/1948 57 PUBLIC WELL CRYSTAL LAKE - 33758 9 
10/1/1948 57 PUBLIC WELL CRYSTAL LAKE - 33759 9 
12/1/1948 846 PRIVATE WELL 12376 8 
12/1/1948 846 PRIVATE WELL 12377 8 
12/1/1948 846 PRIVATE WELL 12378 8 
4/1/1950 428 PRIVATE WELL 12388 2 
4/1/1950 109 PRIVATE WELL 12455 23 
9/1/1950 75 PRIVATE WELL 12460 4 
5/1/1951 1,028 PRIVATE WELL 12374 11 
6/1/1951 0 PRIVATE WELL 12340 3 
11/1/1953 63 PUBLIC WELL HUNTLEY - 33741 10 
11/1/1953 63 PUBLIC WELL HUNTLEY - 33742 11 
2/1/1954 197 PRIVATE WELL 12403 2 
2/1/1954 231 PRIVATE WELL 12402 102 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
3/1/1954 197 PRIVATE WELL 12406 2 
3/1/1954 231 PRIVATE WELL 12405 8 
3/1/1954 231 PRIVATE WELL 12404 56 
12/1/1955 2,000 PUBLIC WELL CRYSTAL LAKE - 33750 7 
12/1/1955 1,555 PUBLIC WELL CRYSTAL LAKE - 33828 9 
4/1/1956 144 PUBLIC WELL RICHMOND - 33894 4 
4/1/1956 103 PRIVATE WELL 12439 8 
9/1/1956 120 PUBLIC WELL MARENGO ESTATES SUBD - 33789 9 
9/1/1956 85 PUBLIC WELL TC INDUSTRIES INC - 33864 59 
11/1/1956 155 PRIVATE WELL 12305 19 
1/1/1957 330 PRIVATE WELL 12407 440 
2/1/1957 435 PRIVATE WELL 12408 4 
2/1/1957 87 PRIVATE WELL 12286 4 
2/1/1957 97 PRIVATE WELL 12285 5 
8/1/1957 114 PUBLIC WELL JOHNSBURG - 33780 9 
9/1/1957 1,355 PUBLIC WELL CRYSTAL LAKE - 33829 13 
10/1/1957 1,218 PUBLIC WELL CRYSTAL LAKE - 33857 5 
3/1/1958 1,028 PUBLIC WELL MARENGO - 33803 5 
4/1/1958 283 PRIVATE WELL 12395 3 
4/1/1958 300 PUBLIC WELL SPRING BLUFF SUBD - 33776 5 
4/1/1958 120 PUBLIC WELL MARENGO ESTATES SUBD - 33790 9 
4/1/1958 20 PRIVATE WELL 12333 10 
5/1/1958 1,028 PUBLIC WELL MARENGO - 33804 3 
5/1/1958 846 PRIVATE WELL 12375 4 
5/1/1958 1,820 PRIVATE WELL 12324 6 
5/1/1958 68 PUBLIC WELL HARVARD - 33882 28 
6/1/1958 144 PUBLIC WELL RICHMOND - 33895 1 
6/1/1958 1,783 PRIVATE WELL 12487 2 
6/1/1958 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33874 2 
6/1/1958 276 PUBLIC WELL BULL VALLEY SUBD - 33890 3 
6/1/1958 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33849 4 
6/1/1958 232 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33872 4 
6/1/1958 92 PUBLIC WELL MC HENRY - 33865 6 
8/1/1958 108 PRIVATE WELL 12440 6 
8/1/1958 1,161 PRIVATE WELL 12470 10 
11/1/1958 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33816 1 
11/1/1958 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 33860 2 
11/1/1958 1,218 PUBLIC WELL CRYSTAL LAKE - 33751 2 
11/1/1958 87 PUBLIC WELL NORTHERN IL UTILITIES INC - 33859 11 
11/1/1958 63 PUBLIC WELL HUNTLEY - 33743 12 
4/1/1959 47 PUBLIC WELL MORAINE HILLS STATE PARK - 33824 17 
11/1/1959 0 PRIVATE WELL 12323 10 
3/1/1960 127 PUBLIC WELL WOODSTOCK - 33854 5 
3/1/1960 73 PRIVATE WELL 12400 8 
5/1/1960 268 PRIVATE WELL 12401 1 
5/1/1960 123 PRIVATE WELL 12425 1 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
5/1/1960 447 PRIVATE WELL 12302 4 
5/1/1960 200 PUBLIC WELL WOODSTOCK - 33855 6 
6/1/1960 190 PRIVATE WELL 12453 4 
6/1/1960 250 PUBLIC WELL -56486 8 
7/1/1960 106 PRIVATE WELL 12287 4 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33868 5 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33869 5 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33870 5 
8/1/1960 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33745 4 
9/1/1960 189 PUBLIC WELL WOODSTOCK - 33851 1 
11/1/1960 193 PUBLIC WELL WOODSTOCK - 33853 4 
2/1/1961 298 PRIVATE WELL 12479 1 
5/1/1961 114 PUBLIC WELL WOODSTOCK - 33852 23 
6/1/1961 300 PUBLIC WELL SPRING BLUFF SUBD - 33774 2 
6/1/1961 155 PUBLIC WELL SPRING BLUFF SUBD - 33777 7 
8/1/1961 70 PRIVATE WELL 12463 3 
8/1/1961 70 PRIVATE WELL 12464 3 
8/1/1961 70 PRIVATE WELL 12466 3 
8/1/1961 170 PUBLIC WELL MARENGO - 33798 41 
8/1/1961 170 PUBLIC WELL MARENGO - 33797 43 
8/1/1961 170 PUBLIC WELL MARENGO - 33796 46 
8/1/1961 70 PRIVATE WELL 12465 293 
1/1/1962 112 PUBLIC WELL MARENGO - 33800 26 
1/1/1962 112 PUBLIC WELL MARENGO - 33801 26 
2/1/1962 85 PRIVATE WELL 12380 30 
3/1/1962 80 PUBLIC WELL UNION - 33734 8 
3/1/1962 85 PUBLIC WELL MARENGO - 33808 9 
3/1/1962 85 PRIVATE WELL 12381 12 
5/1/1962 122 PUBLIC WELL SPRING BLUFF SUBD - 33770 1 
6/1/1962 1,255 PUBLIC WELL ALGONQUIN - 33785 5 
7/1/1962 1,200 PRIVATE WELL 12468 2 
7/1/1962 100 PRIVATE WELL 12413 13 
12/1/1962 147 PUBLIC WELL HARVARD - 33887 1 
1/1/1963 1,355 PUBLIC WELL CRYSTAL LAKE - 33830 10 
3/1/1963 371 PUBLIC WELL CRYSTAL LAKE - 33831 15 
7/1/1963 1,295 PUBLIC WELL CRYSTAL LAKE - 33760 2 
11/1/1963 116 PRIVATE WELL 12397 3 
2/1/1964 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33768 3 
5/1/1964 65 PRIVATE WELL 12347 1 
7/1/1964 1,400 PUBLIC WELL CRYSTAL LAKE - 33832 2 
10/1/1964 1,218 PUBLIC WELL CRYSTAL LAKE - 33752 2 
11/1/1964 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33850 3 
11/1/1964 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33873 3 
11/1/1964 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33856 4 
11/1/1964 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33875 4 
11/1/1964 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33746 5 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
4/1/1965 197 PUBLIC WELL HARVARD - 33885 1 
8/1/1965 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33769 3 
3/1/1966 1,295 PUBLIC WELL CRYSTAL LAKE - 33761 2 
3/1/1966 1,218 PUBLIC WELL CRYSTAL LAKE - 33753 3 
3/1/1966 1,400 PUBLIC WELL CRYSTAL LAKE - 33833 6 
7/1/1966 120 PRIVATE WELL 12270 1 
7/1/1966 180 PRIVATE WELL 12271 1 
7/1/1966 310 PRIVATE WELL 12452 1 
7/1/1966 200 PRIVATE WELL 12454 1 
8/1/1966 1,295 PUBLIC WELL CRYSTAL LAKE - 33762 2 
8/1/1966 1,218 PUBLIC WELL CRYSTAL LAKE - 33754 3 
8/1/1966 1,400 PUBLIC WELL CRYSTAL LAKE - 33834 3 
10/1/1966 134 PRIVATE WELL 12423 1 
12/1/1966 197 PUBLIC WELL HARVARD - 33884 2 
12/1/1966 127 PRIVATE WELL 12424 5 
12/1/1966 98 PRIVATE WELL 12422 7 
2/1/1967 85 PRIVATE WELL 12308 11 
1/1/1968 78 PRIVATE WELL 12296 14 
6/1/1968 269 PRIVATE WELL 12429 2 
7/1/1968 205 PRIVATE WELL 12451 1 
7/1/1968 220 PRIVATE WELL 12492 1 
7/1/1968 136 PRIVATE WELL 12341 1 
12/1/1968 1,220 PRIVATE WELL 12474 2 
12/1/1968 188 PUBLIC WELL ALGONQUIN - 33781 5 
1/1/1969 625 PUBLIC WELL ILL TOLL HIGHWAY COMM-MARENGO - 33728 12 
5/1/1969 319 PRIVATE WELL 12432 18 
5/1/1969 60 PRIVATE WELL 12431 102 
5/1/1969 62 PRIVATE WELL 12433 115 
7/1/1969 140 PRIVATE WELL 12327 1 
7/1/1969 375 PRIVATE WELL 12410 2 
7/1/1969 80 PUBLIC WELL UNION - 33733 17 
7/1/1969 423 PUBLIC WELL CRYSTAL LAKE - 33749 25 
9/1/1969 197 PUBLIC WELL HARVARD - 33886 4 
9/1/1969 69 PUBLIC WELL HARVARD - 33880 31 
9/1/1969 71 PUBLIC WELL HARVARD - 33879 36 
9/1/1969 68 PUBLIC WELL HARVARD - 33883 37 
10/1/1969 95 PUBLIC WELL HUNTLEY - 33738 28 
3/1/1970 30 PUBLIC WELL RICHMOND - 33896 11 
3/1/1970 30 PUBLIC WELL RICHMOND - 33897 15 
3/1/1970 460 PRIVATE WELL 12338 205 
5/1/1970 188 PUBLIC WELL ALGONQUIN - 33782 2 
1/1/1971 1,262 PRIVATE WELL 12307 3 
1/3/1971 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34080 113 
3/1/1971 70 PRIVATE WELL 12386 1 
3/1/1971 210 PRIVATE WELL 12272 1 
3/1/1971 80 PRIVATE WELL 12256 6 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
3/1/1971 137 PRIVATE WELL 12275 10 
3/1/1971 180 PRIVATE WELL 12274 13 
3/1/1971 40 PRIVATE WELL 12339 13 
3/1/1971 28 PRIVATE WELL 12260 15 
3/1/1971 25 PRIVATE WELL 12248 16 
3/1/1971 190 PRIVATE WELL 12273 19 
3/1/1971 25 PRIVATE WELL 12382 20 
3/1/1971 20 PRIVATE WELL 12249 20 
3/1/1971 23 PRIVATE WELL 12393 34 
3/1/1971 33 PRIVATE WELL 12254 50 
3/1/1971 22 PRIVATE WELL 12242 80 
3/1/1971 160 PRIVATE WELL 12255 96 
4/1/1971 319 PRIVATE WELL 12436 22 
4/1/1971 62 PRIVATE WELL 12435 75 
4/1/1971 60 PRIVATE WELL 12434 125 
6/1/1971 20 PRIVATE WELL 12231 1 
6/1/1971 0 PRIVATE WELL 12265 1 
6/1/1971 18 PRIVATE WELL 12232 13 
6/1/1971 28 PRIVATE WELL 12233 16 
6/1/1971 28 PRIVATE WELL 12263 16 
6/1/1971 25 PRIVATE WELL 12251 18 
6/1/1971 18 PRIVATE WELL 12241 20 
6/1/1971 20 PRIVATE WELL 12250 21 
6/1/1971 21 PRIVATE WELL 12262 24 
6/1/1971 30 PRIVATE WELL 12353 29 
6/1/1971 16 PRIVATE WELL 12253 33 
6/1/1971 24 PRIVATE WELL 12261 55 
6/1/1971 15 PRIVATE WELL 12352 55 
6/1/1971 22 PRIVATE WELL 12243 77 
7/1/1971 120 PUBLIC WELL MARENGO ESTATES SUBD - 33791 52 
7/1/1971 145 PUBLIC WELL MARENGO ESTATES SUBD - 33794 77 
7/1/1971 23 PRIVATE WELL 12394 78 
8/1/1971 45 PRIVATE WELL 12504 2 
9/20/1971 120 PUBLIC WELL MARENGO ESTATES SUBD - 34006 56 
9/20/1971 145 PUBLIC WELL MARENGO ESTATES SUBD - 34007 64 

10/19/1971 100 PUBLIC WELL MARENGO - 34015 18 
10/19/1971 85 PUBLIC WELL MARENGO - 34019 56 
10/26/1971 185 PUBLIC WELL TC INDUSTRIES INC - 34150 2 
10/26/1971 158 PUBLIC WELL RICHMOND - 34195 2 
10/26/1971 120 PUBLIC WELL JOHNSBURG - 33988 6 
10/27/1971 1,300 PUBLIC WELL CRYSTAL LAKE - 33901 3 
11/3/1971 95 PUBLIC WELL MC HENRY - 34132 16 
11/5/1971 178 PUBLIC WELL DEERING OAKS SUBD - 34044 14 
11/7/1971 255 PUBLIC WELL ALGONQUIN - 33932 5 
11/7/1971 5 PUBLIC WELL ALGONQUIN - 33980 23 
11/9/1971 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 34125 5 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
11/9/1971 225 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34070 9 

11/18/1971 95 PUBLIC WELL HUNTLEY - 33924 20 
12/20/1971 189 PUBLIC WELL NUNDA UTILITY CO - 33904 3 
12/20/1971 189 PUBLIC WELL NUNDA UTILITY CO - 33905 3 
12/20/1971 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34045 40 
1/10/1972 160 PUBLIC WELL HIGHLAND SHORES WATER CO - 34092 3 
1/24/1972 327 PUBLIC WELL JOHNSBURG - 33993 5 
1/24/1972 347 PUBLIC WELL JOHNSBURG - 33977 15 
1/25/1972 0 PUBLIC WELL WONDER LAKE WATER CO - 34081 12 
1/29/1972 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34034 1 
1/29/1972 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34039 1 
1/31/1972 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34054 3 
2/1/1972 92 PUBLIC WELL UNION - 33911 18 
2/2/1972 114 PUBLIC WELL WOODSTOCK - 34026 18 
2/2/1972 193 PUBLIC WELL WOODSTOCK - 34108 24 
2/23/1972 189 PUBLIC WELL NUNDA UTILITY CO - 34076 7 
4/17/1972 189 PUBLIC WELL WOODSTOCK - 33902 5 
4/17/1972 196 PUBLIC WELL WOODSTOCK - 34027 6 
5/9/1972 1,295 PUBLIC WELL CRYSTAL LAKE - 33763 1 
5/9/1972 2,000 PUBLIC WELL CRYSTAL LAKE - 33755 2 
5/9/1972 1,265 PUBLIC WELL ALGONQUIN - 33787 3 
5/9/1972 1,400 PUBLIC WELL CRYSTAL LAKE - 33835 3 
5/10/1972 97 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34071 14 
5/26/1972 1,345 PUBLIC WELL SPRING BLUFF SUBD - 33964 3 
5/26/1972 155 PUBLIC WELL SPRING BLUFF SUBD - 33971 18 
6/20/1972 18 PRIVATE WELL 12367 6 
6/20/1972 28 PRIVATE WELL 12234 22 
6/20/1972 22 PRIVATE WELL 12235 22 
6/20/1972 30 PRIVATE WELL 12354 36 
6/20/1972 25 PRIVATE WELL 12366 46 
6/20/1972 22 PRIVATE WELL 12244 74 
7/24/1972 160 PUBLIC WELL JOHNSBURG - 33987 15 
8/9/1972 395 PUBLIC WELL LAKEWOOD - 33735 4 
8/22/1972 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34113 2 
8/28/1972 395 PUBLIC WELL LAKEWOOD - 33736 4 

10/17/1972 186 PRIVATE WELL 12278 5 
10/17/1972 201 PRIVATE WELL 12414 8 
10/30/1972 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34117 3 
11/1/1972 0 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33936 5 

12/18/1972 0 PUBLIC WELL JOHNSBURG - 33985 5 
1/24/1973 15 PRIVATE WELL 12389 24 
2/2/1973 82 PRIVATE WELL 12506 1 
2/2/1973 82 PRIVATE WELL 12505 2 
2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33826 4 
2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33827 4 
3/1/1973 1,300 PUBLIC WELL CRYSTAL LAKE - 33764 3 
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Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
3/7/1973 114 PUBLIC WELL WOODSTOCK - 57549 25 
3/14/1973 215 PUBLIC WELL NORTHERN IL UTILITIES INC - 34121 1 
3/14/1973 160 PUBLIC WELL HIGHLAND SHORES WATER CO - 34093 2 
3/14/1973 201 PUBLIC WELL HARVARD - 34186 5 
3/14/1973 68 PUBLIC WELL HARVARD - 34181 46 
3/20/1973 300 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33942 46 
3/21/1973 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34170 1 
3/21/1973 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34156 8 
3/26/1973 100 PRIVATE WELL 12317 32 
4/16/1973 1,265 PUBLIC WELL ALGONQUIN - 33786 12 
5/15/1973 0 PUBLIC WELL WONDER LAKE WATER CO - 33907 1 
6/7/1973 22 PRIVATE WELL 12368 4 
6/7/1973 10 PRIVATE WELL 12355 14 
6/7/1973 23 PRIVATE WELL 12369 36 
6/7/1973 30 PRIVATE WELL 12356 43 
6/7/1973 23 PRIVATE WELL 12370 90 
6/7/1973 25 PRIVATE WELL 12245 250 
6/8/1973 18 PRIVATE WELL 12348 15 
6/11/1973 278 PUBLIC WELL BULL VALLEY SUBD - 33891 10 
6/15/1973 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34087 2 
7/17/1973 90 PRIVATE WELL 12475 2 
7/19/1973 0 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33953 8 
7/24/1973 0 PUBLIC WELL HIGHLAND SHORES WATER CO - 34094 3 
8/1/1973 1,130 PRIVATE WELL 12471 1 
8/7/1973 180 PUBLIC WELL WONDER LAKE WATER CO - 34082 3 
8/24/1973 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34160 1 
1/9/1974 84 PRIVATE WELL 12300 37 
2/26/1974 208 PRIVATE WELL 12449 55 
3/28/1974 60 PUBLIC WELL TC INDUSTRIES INC - 34146 20 
4/2/1974 188 PUBLIC WELL ALGONQUIN - 33997 2 
4/10/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33954 4 
5/13/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33767 4 
5/14/1974 395 PUBLIC WELL LAKEWOOD - 33737 6 
5/14/1974 120 PUBLIC WELL EASTWOOD MANOR WATER CO - 33861 12 
6/4/1974 336 PRIVATE WELL 12345 2 
6/6/1974 86 PUBLIC WELL MC HENRY - 34137 26 
6/10/1974 60 PUBLIC WELL TC INDUSTRIES INC - 33871 49 
6/17/1974 15 PRIVATE WELL 12357 10 
6/17/1974 28 PRIVATE WELL 12264 17 
6/17/1974 30 PRIVATE WELL 12365 25 
6/17/1974 22 PRIVATE WELL 12237 25 
6/17/1974 20 PRIVATE WELL 12364 27 
6/17/1974 28 PRIVATE WELL 12236 43 
6/17/1974 25 PRIVATE WELL 12358 63 
6/17/1974 22 PRIVATE WELL 12246 225 
7/17/1974 420 PRIVATE WELL 12448 2 
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Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
7/17/1974 221 PRIVATE WELL 12415 3 
7/24/1974 395 PUBLIC WELL LAKEWOOD - 33919 5 
8/5/1974 1,160 PRIVATE WELL 12467 1 
1/6/1975 100 PUBLIC WELL MARENGO - 34016 27 
1/6/1975 85 PUBLIC WELL MARENGO - 34020 60 
2/23/1975 198 PRIVATE WELL 12461 3 
4/21/1975 285 PUBLIC WELL CRYSTAL LAKE - 57540 36.6 
4/21/1975 48 PUBLIC WELL CRYSTAL LAKE - 33943 85 
5/1/1975 953 PRIVATE WELL 12326 1 
6/1/1975 75 PRIVATE WELL 12458 8 
6/6/1975 22 PRIVATE WELL 12238 22 
6/6/1975 30 PRIVATE WELL 12359 70 
6/6/1975 22 PRIVATE WELL 12247 178 
8/4/1975 1,296 PUBLIC WELL CRYSTAL LAKE - 33944 1 
8/4/1975 1,300 PUBLIC WELL CRYSTAL LAKE - 33947 2 
8/4/1975 1,400 PUBLIC WELL CRYSTAL LAKE - 34060 3 
8/13/1975 258 PRIVATE WELL 12280 9 

10/21/1975 95 PUBLIC WELL HUNTLEY - 33925 20 
10/21/1975 61 PUBLIC WELL HUNTLEY - 57529 23 
12/2/1975 160 PUBLIC WELL RICHMOND - 34196 2.3 
12/2/1975 160 PUBLIC WELL RICHMOND - 34200 16 
2/3/1976 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34040 2 
2/3/1976 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34035 8 
2/5/1976 80 PUBLIC WELL UNION - 33912 32 
2/10/1976 1,028 PUBLIC WELL MARENGO - 33805 6 
2/10/1976 100 PUBLIC WELL MARENGO - 33802 31 
2/10/1976 85 PUBLIC WELL MARENGO - 33809 39 
2/17/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34066 12 
3/25/1976 1,300 PUBLIC WELL CRYSTAL LAKE - 33766 1 
4/7/1976 155 PUBLIC WELL ALGONQUIN - 57530 2.6 
4/7/1976 1,255 PUBLIC WELL ALGONQUIN - 57533 2.7 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34127 2 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34126 9 
4/12/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34050 12 
4/19/1976 95 PUBLIC WELL HUNTLEY - 33926 26 
4/20/1976 189 PUBLIC WELL NUNDA UTILITY CO - 34077 3.4 
4/21/1976 0 PUBLIC WELL MARENGO ESTATES SUBD - 34012 46 
4/21/1976 0 PUBLIC WELL MARENGO ESTATES SUBD - 34008 60 
4/22/1976 912 PUBLIC WELL JOHNSBURG - 34204 2.3 
4/26/1976 1,350 PUBLIC WELL SPRING BLUFF SUBD - 33965 3.2 
4/26/1976 189 PUBLIC WELL WOODSTOCK - 34099 5.1 
4/26/1976 155 PUBLIC WELL SPRING BLUFF SUBD - 33972 26 
4/27/1976 192 PUBLIC WELL WOODSTOCK - 34109 33 
4/28/1976 185 PUBLIC WELL TC INDUSTRIES INC - 34151 4.7 
5/17/1976 93 PUBLIC WELL UNION - 33913 42 
5/18/1976 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34155 12 
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Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
5/18/1976 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34159 12 
5/24/1976 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33933 7.4 
6/1/1976 99 PUBLIC WELL MARENGO - 34017 35 
6/2/1976 0 PUBLIC WELL ALGONQUIN - 33981 35 
6/7/1976 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34072 15 
6/8/1976 204 PUBLIC WELL NORTHERN IL UTILITIES INC - 34122 1.3 
6/8/1976 180 PUBLIC WELL WONDER LAKE WATER CO - 34083 1.7 
6/8/1976 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34088 2.1 
6/8/1976 203 PUBLIC WELL HIGHLAND SHORES WATER CO - 34095 2.8 
6/8/1976 418 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33955 5 
6/8/1976 270 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33961 6.8 
6/15/1976 81 PUBLIC WELL MC HENRY - 34133 21 
6/15/1976 1,953 PUBLIC WELL MC HENRY - 34138 37 
7/2/1976 87 PUBLIC WELL MARENGO - 33807 28 
7/7/1976 0 PUBLIC WELL MARENGO - 34018 30 
7/29/1976 71 PUBLIC WELL MORAINE HILLS STATE PARK - 33848 1 
7/29/1976 88 PUBLIC WELL MORAINE HILLS STATE PARK - 33841 1 
7/29/1976 95 PUBLIC WELL MORAINE HILLS STATE PARK - 33843 2 
7/29/1976 0 PRIVATE WELL 33815 3 
7/29/1976 62 PUBLIC WELL MORAINE HILLS STATE PARK - 33847 3 
7/29/1976 73 PRIVATE WELL 33844 6 
7/29/1976 162 PUBLIC WELL MORAINE HILLS STATE PARK - 33840 6 
7/29/1976 83 PUBLIC WELL MORAINE HILLS STATE PARK - 33842 9 
7/29/1976 60 PUBLIC WELL MORAINE HILLS STATE PARK - 33845 10 
7/29/1976 47 PRIVATE WELL 33825 42 
7/30/1976 82 PUBLIC WELL -33899 1 
7/30/1976 82 PUBLIC WELL -33900 1 
8/1/1976 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34046 40 
9/16/1976 114 PUBLIC WELL WOODSTOCK - 34103 14 
9/22/1976 120 PRIVATE WELL 12383 6 

10/18/1976 290 PUBLIC WELL HARVARD - 34187 6.6 
10/18/1976 90 PUBLIC WELL HARVARD - 57553 35 
10/18/1976 90 PUBLIC WELL HARVARD - 34172 52 
10/18/1976 100 PUBLIC WELL HARVARD - 34182 59 
1/31/1977 395 PUBLIC WELL LAKEWOOD - 57525 4.6 
1/31/1977 276 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 57539 5.1 
1/31/1977 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34055 5.3 
3/9/1977 1,400 PUBLIC WELL CRYSTAL LAKE - 34061 2.1 
3/9/1977 1,300 PUBLIC WELL CRYSTAL LAKE - 33948 2.4 
6/13/1977 210 PRIVATE WELL 12239 1 
6/13/1977 31 PRIVATE WELL 12361 48 
6/13/1977 30 PRIVATE WELL 12360 60 
6/13/1977 40 PRIVATE WELL 12362 65 
6/13/1977 22 PRIVATE WELL 12257 128 
6/21/1977 178 PRIVATE WELL 12427 60 
8/1/1977 1,305 PUBLIC WELL SPRING BLUFF SUBD - 33778 2 
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Cl- 
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8/3/1977 0 PUBLIC WELL UNION - 33914 41 
8/22/1977 295 PRIVATE WELL 12497 2 
9/2/1977 955 PUBLIC WELL ALGONQUIN - 33784 3 
9/27/1977 1,295 PUBLIC WELL CRYSTAL LAKE - 33945 1 

12/28/1977 93 PUBLIC WELL UNION - 57521 17 
2/1/1978 144 PUBLIC WELL RICHMOND - 34201 16 
2/6/1978 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34041 1 
2/9/1978 150 PUBLIC WELL RICHMOND - 57551 17 
2/20/1978 1,220 PRIVATE WELL 12481 5 
3/20/1978 95 PUBLIC WELL HUNTLEY - 33927 23 
3/21/1978 0 PUBLIC WELL JOHNSBURG - 33989 13 
3/27/1978 185 PUBLIC WELL TC INDUSTRIES INC - 34152 5 
3/27/1978 94 PUBLIC WELL TC INDUSTRIES INC - 34143 9.3 
3/28/1978 200 PUBLIC WELL DEERING OAKS SUBD - 34051 13 
3/28/1978 170 PUBLIC WELL ALGONQUIN - 33982 28 
3/29/1978 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34114 13 
4/3/1978 148 PUBLIC WELL MARENGO ESTATES SUBD - 57526 51 
4/4/1978 131 PUBLIC WELL TC INDUSTRIES INC - 33867 8 
4/10/1978 350 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33939 118 
4/21/1978 60 PUBLIC WELL TC INDUSTRIES INC - 57550 29 
4/24/1978 189 PUBLIC WELL NUNDA UTILITY CO - 34078 2.8 
4/25/1978 85 PUBLIC WELL MARENGO - 57542 33 
4/26/1978 278 PUBLIC WELL BULL VALLEY SUBD - 34190 60 
5/10/1978 136 PRIVATE WELL 12269 1 
5/22/1978 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34073 13 
6/5/1978 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34089 3 
6/5/1978 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34096 4 
6/7/1978 210 PUBLIC WELL NORTHERN IL UTILITIES INC - 34118 1.1 
6/21/1978 0 PUBLIC WELL JOHNSBURG - 57527 4.7 
7/5/1978 189 PUBLIC WELL NUNDA UTILITY CO - 34079 1.5 
7/5/1978 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33934 5.8 
7/5/1978 300 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34157 14 
7/6/1978 141 PRIVATE WELL 12488 305 
7/10/1978 180 PUBLIC WELL WONDER LAKE WATER CO - 34084 1.7 
7/10/1978 86 PUBLIC WELL MC HENRY - 34139 57 
7/11/1978 1,243 PUBLIC WELL ALGONQUIN - 34003 2.8 
7/11/1978 85 PUBLIC WELL MC HENRY - 34134 41 
7/19/1978 189 PUBLIC WELL WOODSTOCK - 34100 12 
7/19/1978 114 PUBLIC WELL WOODSTOCK - 34104 16 
7/19/1978 192 PUBLIC WELL WOODSTOCK - 34110 18 
7/31/1978 140 PRIVATE WELL 12396 11 
8/8/1978 131 PUBLIC WELL ALGONQUIN - 33788 6 
9/26/1978 1,300 PUBLIC WELL CRYSTAL LAKE - 57522 1.9 
9/27/1978 69 PUBLIC WELL HARVARD - 57552 3 
9/27/1978 71 PUBLIC WELL HARVARD - 34173 69 
9/27/1978 68 PUBLIC WELL HARVARD - 34183 69 
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10/19/1978 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34165 2.4 
11/8/1978 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34171 1.4 
11/8/1978 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34161 2.1 

11/14/1978 80 PUBLIC WELL UNION - 33916 88 
11/20/1978 395 PUBLIC WELL LAKEWOOD - 33921 3.8 
11/20/1978 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34057 13 

1/9/1979 327 PUBLIC WELL JOHNSBURG - 33978 28 
1/30/1979 60 PRIVATE WELL 12390 10 
1/31/1979 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34128 2 
2/20/1979 155 PUBLIC WELL SPRING BLUFF SUBD - 33973 25 
4/3/1979 257 PUBLIC WELL JOHNSBURG - 33994 10 
6/13/1979 87 PUBLIC WELL MARENGO - 34023 28 

10/16/1979 955 PUBLIC WELL ALGONQUIN - 57532 2 
12/19/1979 210 PUBLIC WELL MC HENRY - 34140 43 
1/21/1980 0 PRIVATE WELL 12472 5 
1/22/1980 1,400 PUBLIC WELL CRYSTAL LAKE - 34062 2.7 
1/30/1980 192 PUBLIC WELL UNION - 57520 33 
4/5/1980 278 PUBLIC WELL BULL VALLEY SUBD - 34191 77 
4/8/1980 95 PUBLIC WELL HUNTLEY - 33928 22 
4/11/1980 1,345 PUBLIC WELL SPRING BLUFF SUBD - 33966 2.2 
4/16/1980 185 PUBLIC WELL TC INDUSTRIES INC - 34153 8.5 
4/16/1980 94 PUBLIC WELL TC INDUSTRIES INC - 34144 9.7 
4/16/1980 60 PUBLIC WELL TC INDUSTRIES INC - 34148 51 
4/21/1980 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 34119 1.4 
4/21/1980 180 PUBLIC WELL WONDER LAKE WATER CO - 34085 1.7 
4/21/1980 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34090 2.3 
4/21/1980 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34097 3.9 
4/21/1980 85 PUBLIC WELL MC HENRY - 34135 39 
4/21/1980 210 PUBLIC WELL MC HENRY - 34141 42 
4/22/1980 290 PUBLIC WELL CLAREMONT HILLS SUBD - 57546 1.7 
4/22/1980 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34042 2.9 
4/22/1980 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33956 11 
4/22/1980 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33962 18 
4/28/1980 120 PUBLIC WELL MARENGO ESTATES SUBD - 34013 50 
4/28/1980 140 PUBLIC WELL MARENGO ESTATES SUBD - 34010 72 
4/29/1980 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34074 16 
4/30/1980 170 PUBLIC WELL RICHMOND - 34198 3.6 
4/30/1980 144 PUBLIC WELL RICHMOND - 34202 24 
5/5/1980 80 PUBLIC WELL UNION - 33917 124 
5/12/1980 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33937 8.3 
5/12/1980 155 PUBLIC WELL SPRING BLUFF SUBD - 33974 24 
5/13/1980 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33940 149 
5/28/1980 178 PUBLIC WELL DEERING OAKS SUBD - 34052 14 
6/10/1980 230 PRIVATE WELL 12240 < 1 
6/12/1980 25 PRIVATE WELL 12363 19 
6/12/1980 22 PRIVATE WELL 12351 24 
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6/12/1980 38 PRIVATE WELL 12350 67 
7/8/1980 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34129 7.6 
9/2/1980 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33935 12 
9/4/1980 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34158 19 
9/22/1980 550 PRIVATE WELL 12450 5 
10/2/1980 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33818 40 
10/2/1980 210 PUBLIC WELL MC HENRY - 33866 42 
11/5/1980 188 PUBLIC WELL ALGONQUIN - 57531 2 
11/5/1980 165 PUBLIC WELL ALGONQUIN - 33983 4.8 
12/4/1980 141 PRIVATE WELL 12489 < 1 
12/5/1980 1,200 PRIVATE WELL 12469 1 
12/8/1980 131 PUBLIC WELL ALGONQUIN - 57534 6.2 
12/9/1980 1,300 PUBLIC WELL CRYSTAL LAKE - 57523 1.2 

12/10/1980 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34162 6.2 
12/10/1980 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59001 6.2 
12/15/1980 205 PUBLIC WELL WOODSTOCK - 57536 3.8 
12/15/1980 189 PUBLIC WELL WOODSTOCK - 57548 4.9 
12/15/1980 114 PUBLIC WELL WOODSTOCK - 34105 20 
12/15/1980 71 PUBLIC WELL HARVARD - 34174 64 
12/15/1980 68 PUBLIC WELL HARVARD - 57554 70 
12/15/1980 197 PUBLIC WELL HARVARD - 34188 74 
12/15/1980 69 PUBLIC WELL HARVARD - 34179 85 
12/17/1980 280 PUBLIC WELL CRYSTAL LAKE - 57541 48 
12/29/1980 280 PUBLIC WELL DEERING OAKS SUBD - 57537 15 
1/14/1981 395 PUBLIC WELL LAKEWOOD - 33922 5.2 
1/14/1981 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34058 11 
1/21/1981 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34166 3 
2/18/1981 910 PUBLIC WELL JOHNSBURG - 34205 7.8 
3/19/1981 196 PUBLIC WELL WOODSTOCK - 57535 8 
3/31/1981 1,400 PUBLIC WELL CRYSTAL LAKE - 34063 1.8 
4/1/1981 114 PUBLIC WELL JOHNSBURG - 57528 24 
4/7/1981 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34130 20 
4/29/1981 257 PUBLIC WELL JOHNSBURG - 33995 7.6 
5/6/1981 1,300 PUBLIC WELL CRYSTAL LAKE - 57524 20 
5/28/1981 100 PUBLIC WELL JOHNSBURG - 34193 13 
6/28/1981 87 PUBLIC WELL MARENGO - 34024 27 
7/22/1981 298 PRIVATE WELL 12288 5 
9/17/1981 298 PRIVATE WELL 12289 3 
11/2/1981 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34036 7.1 
11/2/1981 87 PUBLIC WELL NORTHERN IL UTILITIES INC - 34123 70 
11/6/1981 192 PUBLIC WELL UNION - 33910 1.5 

11/10/1981 194 PUBLIC WELL CARY - 58908 44 
11/24/1981 132 PRIVATE WELL 12426 4 

2/7/1982 131 PUBLIC WELL TC INDUSTRIES INC - 34145 7.9 
3/1/1982 192 PUBLIC WELL UNION - 33732 < 1 
4/19/1982 154 PUBLIC WELL HUNTLEY - 59153 1.2 
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4/19/1982 95 PUBLIC WELL HUNTLEY - 59154 33 
5/17/1982 135 PUBLIC WELL MC HENRY SHORES WATER CO - 34043 2.5 
5/17/1982 189 PUBLIC WELL NUNDA UTILITY CO - 33906 3.6 
5/17/1982 189 PUBLIC WELL NUNDA UTILITY CO - 59203 8.7 
5/17/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33957 11 
5/17/1982 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33963 26 
5/18/1982 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 34120 1.5 
5/18/1982 85 PUBLIC WELL MC HENRY - 34136 34 
5/18/1982 210 PUBLIC WELL MC HENRY - 34142 45 
5/18/1982 278 PUBLIC WELL BULL VALLEY SUBD - 34192 72 
5/19/1982 180 PUBLIC WELL WONDER LAKE WATER CO - 34086 2 
5/19/1982 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 34091 2.6 
5/19/1982 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 34098 4 
5/19/1982 360 PUBLIC WELL PRAIRIE RIDGE ASSN - 34112 9.9 
5/19/1982 178 PUBLIC WELL DEERING OAKS SUBD - 59206 14 
5/19/1982 155 PUBLIC WELL CARY - 59205 19 
5/24/1982 165 PUBLIC WELL ALGONQUIN - 33984 5.4 
5/24/1982 185 PUBLIC WELL MC HENRY - 59210 9.9 
5/24/1982 95 PUBLIC WELL MC HENRY - 59209 12 
5/24/1982 85 PUBLIC WELL MARENGO - 59212 34 
5/24/1982 60 PUBLIC WELL TC INDUSTRIES INC - 34149 101 
6/1/1982 1,295 PUBLIC WELL CRYSTAL LAKE - 33946 1 
6/1/1982 180 PUBLIC WELL MC HENRY SHORES WATER CO - 34037 7.3 
6/1/1982 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34075 19 
6/1/1982 120 PUBLIC WELL MARENGO ESTATES SUBD - 34014 52 
6/2/1982 140 PUBLIC WELL MARENGO ESTATES SUBD - 34011 53 
6/3/1982 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33941 178 
6/3/1982 278 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 59219 180 
6/9/1982 110 PUBLIC WELL EASTWOOD MANOR WATER CO - 57547 15 
6/22/1982 170 PUBLIC WELL RICHMOND - 34199 4.1 
6/22/1982 144 PUBLIC WELL RICHMOND - 34203 30 
6/30/1982 257 PUBLIC WELL JOHNSBURG - 33996 8.8 
6/30/1982 115 PUBLIC WELL JOHNSBURG - 34194 11 
6/30/1982 327 PUBLIC WELL JOHNSBURG - 33979 23 
7/6/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33958 12 
7/6/1982 80 PUBLIC WELL UNION - 33918 252 
7/12/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33959 13 
7/13/1982 44 PUBLIC WELL MORAINE HILLS STATE PARK - 33823 22 
7/13/1982 64 PUBLIC WELL MORAINE HILLS STATE PARK - 33846 27 
7/19/1982 88 PUBLIC WELL MARENGO - 58422 27 
7/20/1982 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33960 12 
8/19/1982 1,345 PUBLIC WELL CARY - 59207 3.1 
9/1/1982 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34116 < 1 

11/15/1982 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33938 12 
11/29/1982 110 PUBLIC WELL SPRING BLUFF SUBD - 33967 27 
1/18/1983 20 PRIVATE WELL 12391 14 
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2/2/1983 131 PUBLIC WELL ALGONQUIN - 34005 5.7 
2/10/1983 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34059 13 
2/14/1983 189 PUBLIC WELL WOODSTOCK - 34102 3.4 
2/14/1983 114 PUBLIC WELL WOODSTOCK - 34106 20 
2/14/1983 193 PUBLIC WELL WOODSTOCK - 34111 30 
2/15/1983 280 PUBLIC WELL DEERING OAKS SUBD - 34048 7 
2/23/1983 1,300 PUBLIC WELL CRYSTAL LAKE - 33952 1.4 
2/28/1983 197 PUBLIC WELL HARVARD - 34189 8.1 
2/28/1983 68 PUBLIC WELL HARVARD - 34185 59 
2/28/1983 69 PUBLIC WELL HARVARD - 34180 63 
2/28/1983 71 PUBLIC WELL HARVARD - 34175 133 
9/19/1983 198 PUBLIC WELL WOODSTOCK - 34031 5 
9/19/1983 206 PUBLIC WELL WOODSTOCK - 34033 5 
9/19/1983 205 PUBLIC WELL WOODSTOCK - 58620 5 
9/19/1983 196 PUBLIC WELL WOODSTOCK - 34029 10 
9/19/1983 1,400 PUBLIC WELL CRYSTAL LAKE - 34064 15 
9/20/1983 85 PUBLIC WELL MARENGO - 34025 26 
9/22/1983 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34131 16 
9/26/1983 395 PUBLIC WELL LAKEWOOD - 33923 4 
9/29/1983 220 PUBLIC WELL C AND A WATER CORP - 34069 3 

10/21/1983 125 PUBLIC WELL HEBRON - 4 84 
1/3/1984 105 PUBLIC WELL SPRING BLUFF SUBD - 33968 26 
1/16/1984 60 PRIVATE WELL 12379 40 
2/9/1984 955 PUBLIC WELL ALGONQUIN - 34001 1 
2/9/1984 0 PUBLIC WELL ALGONQUIN - 59013 48 
2/14/1984 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57543 4 
2/15/1984 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57545 2 
2/15/1984 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57544 20.2 
4/18/1984 165 PUBLIC WELL ALGONQUIN - 43185 6.5 
4/19/1984 108 PUBLIC WELL SPRING BLUFF SUBD - 33775 28 
4/19/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
4/25/1984 197 PUBLIC WELL HARVARD - 43201 7.4 
4/25/1984 68 PUBLIC WELL HARVARD - 43200 83 
5/7/1984 193 PUBLIC WELL WOODSTOCK - 43222 24 
9/28/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
10/9/1984 165 PUBLIC WELL ALGONQUIN - 43185 8 
10/9/1984 197 PUBLIC WELL HARVARD - 43201 8 
10/9/1984 68 PUBLIC WELL HARVARD - 43200 77 
11/8/1984 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 

11/13/1984 165 PUBLIC WELL ALGONQUIN - 43185 7 
11/13/1984 197 PUBLIC WELL HARVARD - 43201 8 
11/13/1984 68 PUBLIC WELL HARVARD - 43200 77 
12/5/1984 152 PUBLIC WELL ALGONQUIN - 6 4 

12/27/1984 192 PUBLIC WELL UNION - 58913 44.7 
3/6/1985 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
3/15/1985 165 PUBLIC WELL ALGONQUIN - 43185 7.7 
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3/26/1985 197 PUBLIC WELL HARVARD - 43201 8.3 
3/26/1985 193 PUBLIC WELL WOODSTOCK - 43222 27 
3/26/1985 68 PUBLIC WELL HARVARD - 43200 84 
5/10/1985 90 PRIVATE WELL D. Hill Nursery Corp - 1 10 
5/23/1985 192 PUBLIC WELL UNION - 43219 1.5 
5/23/1985 95 PUBLIC WELL HUNTLEY - 43203 31 
6/11/1985 69 PUBLIC WELL HARVARD - 43199 57 
6/11/1985 63 PUBLIC WELL HUNTLEY - 59524 60 
6/11/1985 71 PUBLIC WELL HARVARD - 43198 101 
6/27/1985 144 PUBLIC WELL RICHMOND - 43218 5.8 
6/27/1985 170 PUBLIC WELL RICHMOND - 43217 30 
7/1/1985 120 PUBLIC WELL FOX RIVER GROVE - 41717 51 
7/1/1985 140 PUBLIC WELL FOX RIVER GROVE - 43197 54 
7/2/1985 189 PUBLIC WELL WOODSTOCK - 43221 7.3 
7/2/1985 196 PUBLIC WELL WOODSTOCK - 42027 9.4 
7/2/1985 114 PUBLIC WELL WOODSTOCK - 43223 40 
8/13/1985 180 PUBLIC WELL WONDER LAKE WATER CO - 43248 1.2 
8/13/1985 135 PUBLIC WELL MC HENRY SHORES WATER CO - 43225 < 1 
8/13/1985 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 43252 < 1 
8/14/1985 45 PUBLIC WELL CRYSTAL LAKE - 43193 42 
8/19/1985 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43244 6.6 
8/20/1985 185 PUBLIC WELL MC HENRY - 43211 10 
8/20/1985 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 43235 21 
8/20/1985 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 64138 23 
8/21/1985 395 PUBLIC WELL LAKEWOOD - 43249 4 
8/21/1985 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 43240 14 
9/4/1985 205 PUBLIC WELL WOODSTOCK - 43220 5 
9/4/1985 102 PUBLIC WELL ISLAND LAKE - 2 30 
9/26/1985 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 43229 13 
9/26/1985 271 PUBLIC WELL CRYSTAL CLEAR WATER CO - 43230 33 
10/9/1985 100 PUBLIC WELL MARENGO - 43214 21 

10/28/1985 80 PUBLIC WELL UNION - 59540 486 
7/15/1986 180 PUBLIC WELL MC HENRY SHORES WATER CO - 43224 5.1 
8/1/1986 80 PUBLIC WELL UNION - 3 535 
8/18/1986 144 PUBLIC WELL HARVARD - 7 7 
8/29/1986 80 PUBLIC WELL UNION - 3 420 

11/12/1986 88 PUBLIC WELL MARENGO - 43216 28 
11/12/1986 85 PUBLIC WELL MARENGO - 43215 35 
11/13/1986 240 PUBLIC WELL MC HENRY - 60797 3.2 
11/13/1986 82 PUBLIC WELL MC HENRY - 43209 12 
11/13/1986 95 PUBLIC WELL MC HENRY - 43212 13 
11/13/1986 131 PUBLIC WELL MC HENRY - 43213 19 
11/13/1986 60 PUBLIC WELL MC HENRY - 43210 99 
11/14/1986 0 PUBLIC WELL CARY - 43189 2.2 
11/14/1986 1,345 PUBLIC WELL CARY - 43188 3.1 
11/14/1986 155 PUBLIC WELL CARY - 43187 25 
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11/14/1986 105 PUBLIC WELL CARY - 43190 31 
11/14/1986 194 PUBLIC WELL CARY - 43191 46 
11/14/1986 194 PUBLIC WELL CARY - 43191 46 
11/17/1986 0 PUBLIC WELL ALGONQUIN - 41715 3.1 
11/17/1986 131 PUBLIC WELL ALGONQUIN - 43186 13 
11/18/1986 178 PUBLIC WELL DEERING OAKS SUBD - 43234 17 
11/18/1986 360 PUBLIC WELL PRAIRIE RIDGE ASSN - 43247 24 
11/18/1986 280 PUBLIC WELL DEERING OAKS SUBD - 43233 46 
11/19/1986 910 PUBLIC WELL LAKE IN THE HILLS - 43207 2.5 
11/19/1986 257 PUBLIC WELL LAKE IN THE HILLS - 43205 9.3 
11/19/1986 0 PUBLIC WELL LAKE IN THE HILLS - 43208 20 
11/19/1986 327 PUBLIC WELL LAKE IN THE HILLS - 43206 28 
11/21/1986 154 PUBLIC WELL HUNTLEY - 43204 1.6 
11/21/1986 154 PUBLIC WELL HUNTLEY - 43204 2.5 
11/21/1986 125 PUBLIC WELL HEBRON - 42026 59 
11/21/1986 63 PUBLIC WELL HUNTLEY - 43202 62 
11/21/1986 278 PUBLIC WELL HEBRON - 42025 101 
12/4/1986 108 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 43239 24 
12/4/1986 103 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 43238 25 
12/5/1986 258 PUBLIC WELL ROYAL OAKS MHP - 43228 1.2 
12/5/1986 80 PUBLIC WELL ROYAL OAKS MHP - 43227 1.3 
12/5/1986 150 PUBLIC WELL OAKBROOK ESTATES MHP - 43226 109 
12/8/1986 110 PUBLIC WELL VALLEY HI NURSING HOME - 43231 1.1 
12/8/1986 0 PUBLIC WELL VALLEY HI NURSING HOME - 43232 1.1 
12/9/1986 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43243 4.3 
12/9/1986 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60798 5.8 
12/9/1986 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 43250 16 
12/9/1986 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 43251 20 
12/9/1986 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43246 23 
12/9/1986 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43245 93 
12/9/1986 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 43242 < 1 

12/10/1986 1,400 PUBLIC WELL CRYSTAL LAKE - 43195 1.4 
12/10/1986 280 PUBLIC WELL CRYSTAL LAKE - 43192 67 
12/10/1986 1,300 PUBLIC WELL CRYSTAL LAKE - 43196 < 1 
12/17/1986 120 PUBLIC WELL FOX RIVER GROVE - 41717 50 
12/17/1986 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 < 1 
2/19/1987 220 PUBLIC WELL HIGHLAND SHORES WATER CO - 43237 1.8 
3/18/1987 189 PUBLIC WELL NUNDA UTILITY CO - 43241 3.5 
6/9/1987 258 PUBLIC WELL CRYSTAL LAKE - 58217 155 
8/27/1987 80 PUBLIC WELL UNION - 41718 820 
8/27/1987 80 PUBLIC WELL UNION - 41718 830 
9/2/1987 280 PUBLIC WELL C AND A WATER CORP - 42028 2.3 
9/2/1987 0 PUBLIC WELL ALGONQUIN - 41715 46 
9/2/1987 955 PUBLIC WELL ALGONQUIN - 41716 < 1 
3/22/1988 315 PRIVATE WELL DOUGLAS SHANKS 39.8 
4/16/1988 212 PRIVATE WELL JAMES WOTRING AND KATHLEEN WARD 1.2 
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6/21/1988 50 PRIVATE WELL TED AND LINDA PANEK 2.2 
12/7/1988 265 PRIVATE WELL 46002 2 

12/19/1988 825 PRIVATE WELL 46006 1.5 
1/5/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 5664 
3/2/1989 237 PRIVATE WELL 46045 12.8 
3/29/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 2.5 
7/18/1989 146 PRIVATE WELL 46099 4.1 
7/31/1989 166 PUBLIC WELL CITY OF WOODSTOCK - 8 7.2 
7/31/1989 114 PUBLIC WELL CITY OF WOODSTOCK - 7A 20.9 
8/11/1989 262 PRIVATE WELL 46109 14.7 
9/18/1989 146 PRIVATE WELL 46129 3.7 
9/18/1989 145 PRIVATE WELL 46130 4 

10/16/1989 760 PUBLIC WELL UNION - 57519 4.4 
11/6/1989 120 PUBLIC WELL FOX RIVER GROVE - 58289 10 

11/27/1989 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58325 1.7 
11/27/1989 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58315 4 
11/27/1989 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58319 6.2 
11/27/1989 395 PUBLIC WELL LAKEWOOD - 58322 7.6 
11/27/1989 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58323 11 
11/27/1989 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58316 13 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58321 17.3 
11/27/1989 272 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 58317 20 
11/27/1989 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 58318 24 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58320 29 
11/27/1989 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58324 90 
12/18/1989 197 PUBLIC WELL HARVARD - 43201 14 
1/23/1990 200 PRIVATE WELL 46172 22.1 
2/13/1990 760 PUBLIC WELL UNION - 58097 1.7 
4/4/1990 200 PRIVATE WELL 46222 0.9 
5/1/1990 80 PUBLIC WELL UNION - 58124 37.9 
6/5/1990 110 PUBLIC WELL VILLAGE OF ISLAND LAKE - 1-FRS 12.5 
6/5/1990 146 PUBLIC WELL VILLAGE OF ISLAND LAKE -  3-FRS 16.6 
6/5/1990 103 PUBLIC WELL VILLAGE OF ISLAND LAKE - 2-FRS 17.7 
6/6/1990 40 PRIVATE WELL 46262 101 
7/12/1990 150 PUBLIC WELL OAKBROOK ESTATES MHP - 44331 124 
9/10/1990 165 PUBLIC WELL ALGONQUIN - 58654 11 
9/10/1990 1,295 PUBLIC WELL CRYSTAL LAKE - 58659 < 1 
9/11/1990 197 PUBLIC WELL HARVARD - 64252 83 
9/11/1990 197 PUBLIC WELL HARVARD - 58656 203 
10/1/1990 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 58192 46 

10/29/1990 200 PUBLIC WELL VALLEY HI NURSING HOME - 58200 11 
10/29/1990 195 PUBLIC WELL VALLEY HI NURSING HOME - 58201 36.1 
12/5/1990 120 PUBLIC WELL FOX RIVER GROVE - 64253 56 
1/16/1991 165 PUBLIC WELL ALGONQUIN - 59258 7.9 
1/16/1991 165 PUBLIC WELL ALGONQUIN - 64247 11 
1/16/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 59257 < 1 
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1/30/1991 197 PUBLIC WELL HARVARD - 59276 15 
3/26/1991 165 PUBLIC WELL ALGONQUIN - 59319 9 
3/26/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 < 1 
3/27/1991 197 PUBLIC WELL HARVARD - 44864 16 
5/14/1991 180 PUBLIC WELL CITY OF WOODSTOCK - 9 19 
6/6/1991 252 PRIVATE WELL 46519 1.5 
6/11/1991 910 PUBLIC WELL LAKE IN THE HILLS - 43207 1.3 
6/11/1991 257 PUBLIC WELL LAKE IN THE HILLS - 43205 13 
6/11/1991 113 PUBLIC WELL LAKE IN THE HILLS - 44212 32 
6/11/1991 327 PUBLIC WELL LAKE IN THE HILLS - 43206 42 
6/13/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 1.2 
6/17/1991 197 PUBLIC WELL HARVARD - 44864 17 
6/19/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 43194 1.3 
6/19/1991 1,300 PUBLIC WELL CRYSTAL LAKE - 43196 1.3 
6/19/1991 1,400 PUBLIC WELL CRYSTAL LAKE - 43195 1.5 
6/21/1991 100 PRIVATE WELL 46534 31.7 
6/28/1991 107 PUBLIC WELL CITY OF WOODSTOCK - 10 53.4 
7/10/1991 30 PRIVATE WELL 46564 71.5 
7/18/1991 67 PRIVATE WELL 46573 38.7 
9/4/1991 180 PUBLIC WELL WONDER LAKE WATER CO - 44446 1.6 
9/4/1991 165 PUBLIC WELL ALGONQUIN - 64362 11 
9/4/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 < 1 
9/10/1991 197 PUBLIC WELL HARVARD - 44864 17 
9/20/1991 162 PRIVATE WELL 46649 1.2 

10/24/1991 76 PRIVATE WELL 46677 20.6 
11/6/1991 105 PUBLIC WELL CARY - 64224 2.8 
11/6/1991 1,345 PUBLIC WELL CARY - 64223 39 
11/6/1991 194 PUBLIC WELL CARY - 64233 45 
12/5/1991 197 PUBLIC WELL HARVARD - 57555 15 

12/11/1991 1,295 PUBLIC WELL CRYSTAL LAKE - 44858 1.2 
12/11/1991 124 PUBLIC WELL CARY - 44466 115 
3/11/1992 197 PUBLIC WELL HARVARD - 45179 18.4 
3/25/1992 165 PUBLIC WELL ALGONQUIN - 45176 11 
5/4/1992 180 PRIVATE WELL 46807 1.4 
6/9/1992 205 PUBLIC WELL WOODSTOCK - 44860 12 
6/9/1992 166 PUBLIC WELL WOODSTOCK - 44861 12 
6/9/1992 115 PUBLIC WELL WOODSTOCK - 44863 29 
6/9/1992 114 PUBLIC WELL WOODSTOCK - 44862 80 
6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 4.9 
6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 12 
6/10/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 < 1 
6/17/1992 197 PUBLIC WELL HARVARD - 45179 < 1 
6/22/1992 125 PRIVATE WELL 46857 7.5 
8/26/1992 61 PRIVATE WELL 46932 43.1 
9/3/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 1.2 
9/14/1992 197 PUBLIC WELL HARVARD - 45179 56.7 



A-21 

Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 001142 – 11/06 

Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
10/20/1992 151 PUBLIC WELL ALGONQUIN - 45177 26.6 
10/20/1992 131 PUBLIC WELL MC HENRY - 45178 30 
11/6/1992 298 PUBLIC WELL VILLAGE OF ISLAND LAKE - 3-2 25.6 
12/2/1992 1,295 PUBLIC WELL CRYSTAL LAKE - 45175 < 1 
12/9/1992 243 PUBLIC WELL CITY OF CRYSTAL LAKE - 14 213 

12/15/1992 197 PUBLIC WELL HARVARD - 45179 2.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45179 4.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45452 17 
1/15/1993 93 PUBLIC WELL VILLAGE OF ISLAND LAKE - 7 69 
2/5/1993 58 PUBLIC WELL CITY OF MARENGO - 7 35.2 
3/3/1993 163 PUBLIC WELL VILLAGE OF CARY - 12 48 
6/9/1993 110 PUBLIC WELL CITY OF HARVARD - 8 54.6 
7/7/1993 131 PUBLIC WELL MC HENRY - 45448 32 
7/12/1993 151 PUBLIC WELL ALGONQUIN - 45446 10 
8/23/1993 150 PUBLIC WELL OAKBROOK ESTATES MHP - 45443 153 
9/8/1993 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45451 23.6 

11/10/1993 1,300 PUBLIC WELL CRYSTAL LAKE - 45442 < 1 
1/13/1994 175 PRIVATE WELL DANIEL W. JUFFERNBRUCH -  27.2 
2/15/1994 278 PUBLIC WELL HEBRON - 45453 89.1 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 18.6 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 41 
3/14/1994 210 PUBLIC WELL C AND A WATER CORP - 45447 2.6 
3/18/1994 121 PRIVATE WELL 47330 4.6 
3/29/1994 60 PUBLIC WELL MC HENRY - 45449 126 
4/16/1994 149 PRIVATE WELL 47345 10 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 19.3 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 32.5 
5/12/1994 175 PRIVATE WELL 47378 18.2 
5/18/1994 760 PUBLIC WELL UNION - 45440 28.4 
6/25/1994 90 PRIVATE WELL 47427 111 
8/13/1994 150 PRIVATE WELL 47485 1.7 
8/18/1994 1,285 PUBLIC WELL CITY OF HARVARD - 9 1.6 
8/22/1994 45 PRIVATE WELL 47493 19.4 
10/4/1994 1,256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 1.3 
11/9/1994 1,300 PUBLIC WELL CRYSTAL LAKE - 45796 2.98 

11/23/1994 1,256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 1.9 
11/28/1994 1,300 PUBLIC WELL CARY - 45799 1.99 
11/28/1994 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 45795 17.8 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.3 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.7 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 8.8 
2/16/1995 122 PRIVATE WELL 47683 4.7 
2/16/1995 125 PUBLIC WELL HEBRON - 45807 93.2 
3/8/1995 197 PUBLIC WELL HARVARD - 45806 17 
3/8/1995 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45804 37 
3/29/1995 60 PUBLIC WELL MC HENRY - 45803 178 
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4/19/1995 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45798 19 
5/8/1995 131 PUBLIC WELL MC HENRY - 59489 36.6 
5/17/1995 760 PUBLIC WELL UNION - 45792 < 1 
6/20/1995 205 PUBLIC WELL CRYSTAL LAKE - 59493 21.7 
7/10/1995 151 PUBLIC WELL ALGONQUIN - 45800 12.3 
7/10/1995 131 PUBLIC WELL MC HENRY - 45802 14.9 
8/22/1995 205 PUBLIC WELL MCHENRY SHORES WATER COMPANY - 3 1.5 
8/23/1995 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 45794 46.8 
8/23/1995 150 PUBLIC WELL OAKBROOK ESTATES MHP - 45797 115 
9/12/1995 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45805 24.1 
11/9/1995 1,350 PUBLIC WELL VILLAGE OF ISLAND LAKE - 9 2.2 

12/13/1995 1,161 PRIVATE WELL 47972 1 
12/14/1995 233 PUBLIC WELL CITY OF MCHENRY - 10 79.8 
2/13/1996 125 PUBLIC WELL HEBRON - 45807 125 
3/6/1996 197 PUBLIC WELL HARVARD - 59568 16.9 
3/6/1996 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59569 38.4 
3/19/1996 187 PRIVATE WELL 48014 2.5 
4/3/1996 60 PUBLIC WELL MC HENRY - 59592 44.3 
4/5/1996 1,293 PUBLIC WELL CITY OF CRYSTAL LAKE - 16 1.1 
4/16/1996 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 59615 14.3 
4/25/1996 915 PRIVATE WELL 48063 1.8 
5/6/1996 131 PUBLIC WELL MC HENRY - 59631 39.7 
5/16/1996 174 PRIVATE WELL 48072 46.6 
6/18/1996 205 PUBLIC WELL CRYSTAL LAKE - 59678 24.4 
7/9/1996 151 PUBLIC WELL ALGONQUIN - 59697 2.39 
7/9/1996 95 PUBLIC WELL MC HENRY - 59700 15.1 
8/21/1996 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 59743 41.4 
8/21/1996 150 PUBLIC WELL OAKBROOK ESTATES MHP - 59742 162 
9/11/1996 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59762 31.1 

11/14/1996 1,300 PUBLIC WELL CRYSTAL LAKE - 59822 2.78 
12/2/1996 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 59834 11.3 
12/2/1996 1,300 PUBLIC WELL CARY - 59831 < 1 
1/27/1997 265 PRIVATE WELL DON AND BONNIE MIKLASZ -  1.8 
2/11/1997 103 TEST WELL VILLAGE OF LAKE IN THE HILLS - 12 9.6 
5/1/1997 237 PUBLIC WELL CRYSTAL LAKE - 59926 208 
5/1/1997 243 PUBLIC WELL CRYSTAL LAKE - 59927 231 
5/1/1997 258 PUBLIC WELL CRYSTAL LAKE - 59925 264 
5/6/1997 1,268 PUBLIC WELL HUNTLEY - 59928 < 1 
5/7/1997 125 PUBLIC WELL HEBRON - 59929 98.1 
5/10/1997 247 PRIVATE WELL TIMOTHY B. MACDONALD -  2 
6/5/1997 93 PUBLIC WELL VILLAGE OF LAKEMOOR - 1 3.3 
6/24/1997 91 PUBLIC WELL VILLAGE OF LAKEMOOR - 2 2.8 
7/29/1997 1,260 PUBLIC WELL VILLAGE OF HUNTLEY - 8 1.9 
9/9/1997 124 PUBLIC WELL CARY - 59987 81.2 
9/9/1997 105 PUBLIC WELL CARY - 59989 101 
9/9/1997 120 PUBLIC WELL FOX RIVER GROVE - 59988 105 
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9/9/1997 140 PUBLIC WELL FOX RIVER GROVE - 59986 113 

10/29/1997 240 PRIVATE WELL FRANK ELTVEDT -  1.7 
11/14/1997 260 PRIVATE WELL JEFF JAYKO -  5.1 
2/17/1998 125 PUBLIC WELL HEBRON - 60083 100 
3/17/1998 197 PUBLIC WELL HARVARD - 60112 23.6 
3/17/1998 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60111 55.7 
3/23/1998 60 PRIVATE WELL RON & CINDY MASTER -  25.6 
4/13/1998 60 PUBLIC WELL MC HENRY - 60134 182 
4/27/1998 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 60158 20.3 
5/27/1998 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60183 7.23 
5/27/1998 131 PUBLIC WELL MC HENRY - 60182 43.6 
6/23/1998 205 PUBLIC WELL CRYSTAL LAKE - 60218 31.3 
7/14/1998 95 PUBLIC WELL MC HENRY - 60235 22.4 
7/14/1998 151 PUBLIC WELL ALGONQUIN - 60232 22.9 
7/24/1998 187 PUBLIC WELL CITY OF WOODSTOCK - 12 5.1 
8/7/1998 220 PRIVATE WELL HOFFIE NURSERY, INC. -  1.4 
8/31/1998 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 60283 46.3 
9/22/1998 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60303 47.6 
9/30/1998 1,311 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 14 2.7 

11/17/1998 1,300 PUBLIC WELL CRYSTAL LAKE - 60358 8.74 
12/14/1998 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 60389 4.16 
12/14/1998 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 60387 19.8 
12/14/1998 1,300 PUBLIC WELL CARY - 60390 < 1 
5/11/1999 1,271 PUBLIC WELL HARVARD - 60512 1.11 
5/11/1999 184 PUBLIC WELL HARVARD - 60511 14.5 
5/17/1999 1,310 PUBLIC WELL -60518 2.27 
9/21/1999 942 PUBLIC WELL JOHNSBURG - 48550 4.2 
11/2/1999 168 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 60724 12.1 

11/10/1999 1,330 PUBLIC WELL HUNTLEY - 48605 1.6 
11/12/1999 103 PUBLIC WELL LAKE IN THE HILLS - 48606 9 
2/29/2000 125 PUBLIC WELL HEBRON - 58421 5.6 
4/5/2000 60 PUBLIC WELL MC HENRY - 58483 730 
4/25/2000 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 58500 23.5 
5/16/2000 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58533 7.5 
6/12/2000 197 PUBLIC WELL HARVARD - 58565 19.4 
6/27/2000 205 PUBLIC WELL CRYSTAL LAKE - 58576 33.1 
7/18/2000 95 PUBLIC WELL MC HENRY - 58613 20.6 
7/18/2000 151 PUBLIC WELL ALGONQUIN - 58609 44.2 
8/28/2000 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58696 42.4 
9/18/2000 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58718 32 

10/25/2000 175 PUBLIC WELL FOX RIVER GROVE - 49019 71 
11/20/2000 1,300 PUBLIC WELL CRYSTAL LAKE - 58837 1.62 
12/20/2000 1,300 PUBLIC WELL CARY - 58874 1.86 
12/20/2000 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58873 26.2 
12/20/2000 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 58876 39.6 
3/20/2001 250 PUBLIC WELL CRYSTAL LAKE - 59315 24.9 
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Data 
Depth 

(ft) Source Type Site Name 
Cl- 

(mg/L) 
3/20/2001 137 PUBLIC WELL CRYSTAL LAKE - 59316 46.4 
3/20/2001 250 PUBLIC WELL CRYSTAL LAKE - 59314 66.3 
4/3/2001 203 PUBLIC WELL MC HENRY - 59327 7.2 
4/3/2001 206 PUBLIC WELL MC HENRY - 59328 57.4 
4/3/2001 60 PUBLIC WELL MC HENRY - 59326 153 
4/4/2001 1,320 PUBLIC WELL HUNTLEY - 59325 1.38 
5/14/2001 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 59349 7.98 
5/15/2001 122 PUBLIC WELL LAKE IN THE HILLS - 59347 16.8 
5/15/2001 108 PUBLIC WELL LAKE IN THE HILLS - 59346 56.8 
5/15/2001 1,270 PUBLIC WELL LAKE IN THE HILLS - 59348 < 1 
6/22/2001 360 PUBLIC WELL LAKEWOOD - 49369 2.4 
6/25/2001 235 PUBLIC WELL ALGONQUIN - 59369 3.42 
6/25/2001 207 PUBLIC WELL ALGONQUIN - 59368 4.4 
6/25/2001 123 PUBLIC WELL ALGONQUIN - 59367 24.6 
7/16/2001 95 PUBLIC WELL MC HENRY - 59382 20 
7/16/2001 233 PUBLIC WELL MC HENRY - 59384 79.1 
8/7/2001 190 PUBLIC WELL WOODSTOCK - 59402 1.96 
8/7/2001 185 PUBLIC WELL WOODSTOCK - 59401 6.81 
8/7/2001 166 PUBLIC WELL WOODSTOCK - 59398 23.8 
8/7/2001 176 PUBLIC WELL WOODSTOCK - 59399 26.1 
8/7/2001 115 PUBLIC WELL WOODSTOCK - 59397 57.8 
8/7/2001 112 PUBLIC WELL WOODSTOCK - 59400 76.3 
8/27/2001 150 PUBLIC WELL OAKBROOK ESTATES MHP - 59417 208 
1/29/2002 1,309 PUBLIC WELL CARY - 49557 3.3 
6/4/2002 1,100 PUBLIC WELL LAKE IN THE HILLS - 49789 1.8 

10/22/2002 170 PUBLIC WELL NUNDA UTILITY CO - 49944 19.3 
1/28/2003 0 PRIVATE WELL 65552 25.9 
2/6/2003 123 PUBLIC WELL Intermatic Inc. 10.7 
2/12/2003 1,161 PUBLIC WELL Morton International Inc.-9 10.14 
3/25/2003 212 PUBLIC WELL ALGONQUIN - 65581 22.7 
6/5/2003 105 TEST HOLE VILLAGE OF LAKE IN THE HILLS TW#16 15 
6/10/2003 124 PUBLIC WELL CITY OF MARENGO - WELL #8 19.4 
7/7/2003 95 PRIVATE WELL ANDREW SCHWARZ - UNTREATED 71.5 
7/28/2003 1,783 PUBLIC WELL Dean Foods Company-2 0.71 
8/14/2003 154 TEST HOLE CITY OF MCHENRY 5.25 
10/1/2003 1,100 PUBLIC WELL Chemtool Inc.-1 9.01 

12/15/2003 301 PRIVATE WELL TRAVERS SMITH - UNTREATED 0.98 
12/17/2003 220 PRIVATE WELL GEORGE MULLEN - UNTREATED 15.5 
12/26/2003 160 PRIVATE WELL FRANK SVOBODA - UNTREATED 48.3 
1/12/2004 135 PRIVATE WELL MARK ISRAEL - UNTREATED 15.9 
5/13/2004 107 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS WELL NO. 16 15.8 
6/24/2004 198 PUBLIC WELL ALGONQUIN WELL NO. 13 18.6 
7/7/2004 220 PRIVATE WELL BRENDA AFFINATI - UNTREATED 30.2 
8/4/2004 240 PRIVATE WELL ROBERT ABBOUD - UNTREATED 10.3 
9/21/2004 0 PRIVATE WELL FRANCO LATERZA - UNTREATED 0.94 
12/4/2004 51 PRIVATE WELL STEVE MUCCI 32.8 



 

 

 
 

APPENDIX B 
 
 

ROADWAY DEICING SURVEY 
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Appendix B:  Roadway Deicing Survey 
 

ROADWAY DEICING SURVEY 
 
 
Municipality _____________________________________________________________ 
 
Agency _________________________________________________________________ 
 
Name of Respondent ______________________________________________________ 
 
Title ___________________________________________________________________ 
 
Phone __________________________________________________________________ 
 
 

1. Does your agency use chloride deicing salts (sodium chloride (NaCl) or calcium 
chloride (CaCl2)) to assist with snow and ice removal? 
 
[     ] No.  If no, please check box and return survey. 
 
[     ]   Yes.  If yes, please specify usage below and complete the survey. 
 
 

Total annual salt use ____________ tons 
 
Pct sodium chloride ____________ % 
 
Pct calcium chloride ____________ % 

 
Liquid CaCl2 __________________ gallons 

 
 

2. How many miles of roadway are within your district?  _______________ miles 
 
 
3. What is the extent of salt usage in your district? 

 
[     ] Widespread. 
 
[     ]   Limited to parts of the district.  If limited please specify locations where salt is 

generally used (e.g. urban roads, residential areas, etc.):  

_______________________________________________________________

_______________________________________________________________
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_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

Percent of district mileage treated ___________ % 

 
 
4. Please specify the approximate minimum, maximum, and average salt usage on 

roadways in your district in terms of annual tons per lane-mile (by roadway type if 
possible). 

  
 

Annual Tons/Lane-Mile 

 

Roadway Type Min. Max. Avg. 
# of Treated 

Miles 
     

Urban Primary [                   ]  [                   ]  [                   ]   [                   ]  

Urban Secondary [                   ]  [                   ]  [                   ]   [                   ]  

Other Urban [                   ]  [                   ]  [                   ]   [                   ]  
     

Rural Primary [                   ]  [                   ]  [                   ]   [                   ]  

Rural Secondary [                   ]  [                   ]  [                   ]   [                   ]  

Other Rural [                   ]  [                   ]  [                   ]   [                   ]  
     

Total [                   ]  [                   ]  [                   ]   [                   ]  
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5. Are salt application decisions and rates based on a prescribed agency policy? 
 

[     ] No. 
 
[     ]   Yes.  If yes, briefly explain the policy: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 
 
6. Does your agency use other deicing chemicals in addition to common sodium 

chloride and calcium chloride (e.g. CMA, corrosion-inhibiting salt products like CG-
90 Surface SaverTM)? 

 
[     ] No. 
 
[     ]   Yes.  If yes, please identify the other deicing chemicals used, the amount used 

per year (in tons), and the circumstances when used: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 
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7. Does your agency have a policy for reducing salt usage on roadways in 
environmentally sensitive areas (e.g. forests, parklands, wetlands, etc.) or near water 
supplies?   

 
[     ] No. 
 
[     ]   Yes.  If yes, briefly describe the policy: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

8. In recent years, has your agency received any complaints related to road salt impacts 
on water supplies or the natural environment?   

 
[     ] No. 
 
[     ]   Yes.  If yes, please specify which areas have attracted complaints (e.g. water 

supplies, damage to roadside vegetation, etc.): 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
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_______________________________________________________________

_______________________________________________________________ 

Is the frequency of complaints increasing?   

[     ] No. 
 
[     ]   Yes.   

 
 

9. Is your agency taking measures to monitor or mitigate (e.g. relocation of wells, 
installation of best management practices, etc.) the effect of roadway salt runoff on 
the natural environment or drinking water? 

 
[     ] No. 
 
[     ]   Yes.  If yes, please briefly explain: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

 
 
 
 
 

THANK YOU for completing this Roadway Deicing Survey 



 

 

 
 

APPENDIX C 
 
 

THE SNOWFIGHTER’S HANDBOOK 
 



 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 



 

 

 
 

APPENDIX D 
 
 

NITRATE DETECTIONS IN MCHENRY COUNTY 
GROUNDWATER
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Appendix D:  Nitrate Detections in McHenry County Groundwater 
 
Data Source:  McHenry County Department of Health and Illinois State Water Survey 
Note:  The data provided herein have not been fully verified for accuracy, completeness or duplication 
 
 
The data provided herein have not been fully verified for accuracy, completeness or duplication 

 

Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
10/1/1913 280 PUBLIC WELL CRYSTAL LAKE - 33836 0.3 
10/1/1913 15 PUBLIC WELL MARENGO - 33795 23.8 
10/1/1914 1000 PRIVATE WELL 12399 0.9 
10/1/1914 279 PRIVATE WELL 12437 1.3 
9/1/1916 300 PUBLIC WELL SPRING BLUFF SUBD - 33771 1.4 
9/1/1917 16 PRIVATE WELL 12259 3.6 
4/1/1919 273 PUBLIC WELL BULL VALLEY SUBD - 33888 0.7 
4/1/1919 16 PRIVATE WELL 56488 2.1 

11/1/1922 1600 PUBLIC WELL HARVARD - 33877 1.1 
11/1/1922 300 PRIVATE WELL 12304 1.2 
11/1/1922 196 PUBLIC WELL WOODSTOCK - 33810 1.2 
11/1/1922 280 PUBLIC WELL CRYSTAL LAKE - 33837 1.7 
11/1/1922 742 PUBLIC WELL HARVARD - 33881 2.7 
5/1/1924 796 PRIVATE WELL 12371 3.5 
3/1/1930 2000 PRIVATE WELL 12416 0.4 
5/1/1930 147 PRIVATE WELL 12337 1.2 
6/1/1930 195 PRIVATE WELL 56489 1.8 
7/1/1930 285 PRIVATE WELL 12320 0.6 
8/1/1930 2000 PUBLIC WELL CRYSTAL LAKE - 33820 0.2 

12/1/1930 94 PRIVATE WELL 12314 1.1 
3/1/1931 254 PRIVATE WELL 12334 1.2 
3/1/1931 106 PRIVATE WELL 12316 1.5 
4/1/1931 111 PRIVATE WELL 12446 0.9 
4/1/1931 117 PRIVATE WELL 12445 1.8 
5/1/1931 229 PRIVATE WELL 12303 1.2 
8/1/1931 157 PRIVATE WELL 12441 0.4 
8/1/1931 121 PRIVATE WELL 12321 0.4 

11/1/1932 300 PRIVATE WELL 12292 0.4 
4/1/1933 253 PRIVATE WELL 12318 0.4 
8/1/1933 213 PRIVATE WELL 12319 1.2 
8/1/1933 407 PRIVATE WELL 12346 2.4 

10/1/1933 94 PRIVATE WELL 12313 0.3 
10/1/1933 74 PRIVATE WELL 12309 0.4 
12/1/1933 196 PUBLIC WELL WOODSTOCK - 33811 0.9 
12/1/1933 206 PUBLIC WELL WOODSTOCK - 33812 0.9 
9/1/1934 84 PRIVATE WELL 12293 0.3 

10/1/1934 144 PRIVATE WELL 12342 0.9 
11/1/1934 84 PRIVATE WELL 12290 1.1 
11/1/1934 102 PRIVATE WELL 12310 1.6 
5/1/1935 106 PRIVATE WELL 12315 1.4 



D-2 

001142 – 11/06  Report 5 – Chlorides and Agricultural Chemicals:  Problem Assessments and Corrective Actions 

Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
7/1/1935 180 PRIVATE WELL 12295 1.1 

11/1/1935 0 PRIVATE WELL 12419 1.9 
8/1/1936 170 PRIVATE WELL 12329 1.8 

10/1/1936 109 PRIVATE WELL 12443 0.6 
10/1/1936 27 PRIVATE WELL 12444 1.1 
11/1/1936 23 PRIVATE WELL 12331 0.6 
11/1/1936 95 PRIVATE WELL 12332 0.9 
11/1/1936 50 PRIVATE WELL 12330 1.2 
5/1/1937 185 PRIVATE WELL 12291 1.1 
5/1/1937 180 PRIVATE WELL 12325 1.6 
5/1/1937 166 PRIVATE WELL 12283 1.7 
5/1/1937 84 PRIVATE WELL 12322 1.8 
5/1/1937 142 PRIVATE WELL 12294 1.9 
5/1/1937 75 PRIVATE WELL 12297 2.3 
5/1/1937 150 PRIVATE WELL 12328 2.7 
5/1/1937 36 PRIVATE WELL 12335 4 
5/1/1937 21 PRIVATE WELL 12284 11.9 
5/1/1937 65 PRIVATE WELL 12306 24.8 
5/1/1938 1365 PRIVATE WELL 12258 0.6 
5/1/1938 67 PRIVATE WELL 12482 0.7 
5/1/1938 796 PRIVATE WELL 12372 0.9 
5/1/1938 166 PUBLIC WELL RICHMOND - 33892 1.9 
5/1/1938 120 PRIVATE WELL 12486 5.2 
5/1/1938 71 PUBLIC WELL HARVARD - 33876 11.5 
6/1/1938 350 PRIVATE WELL 12503 3.1 
7/1/1938 193 PUBLIC WELL UNION - 33730 1.3 
7/1/1939 300 PRIVATE WELL 12477 4 
9/1/1939 110 PRIVATE WELL 12473 0.5 
9/1/1939 198 PUBLIC WELL WOODSTOCK - 33813 0.9 
9/1/1939 330 PRIVATE WELL 12476 2.2 

11/1/1940 319 PRIVATE WELL 12430 1.2 
10/1/1941 200 PRIVATE WELL 12462 1.5 
4/1/1945 796 PRIVATE WELL 12373 0.6 

11/1/1945 148 PRIVATE WELL 12268 2 
8/1/1946 54 PRIVATE WELL 12298 2.8 
7/1/1947 145 PUBLIC WELL MARENGO ESTATES SUBD - 33793 0.7 
7/1/1947 300 PUBLIC WELL SPRING BLUFF SUBD - 33773 0.8 
7/1/1947 280 PUBLIC WELL CRYSTAL LAKE - 33839 0.9 
7/1/1947 2000 PUBLIC WELL CRYSTAL LAKE - 33822 1 
7/1/1947 192 PUBLIC WELL UNION - 33731 1 
7/1/1947 198 PUBLIC WELL WOODSTOCK - 33814 1.1 
7/1/1947 238 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33748 1.3 
7/1/1947 269 PUBLIC WELL BULL VALLEY SUBD - 33889 1.7 
7/1/1947 69 PUBLIC WELL HUNTLEY - 33740 1.9 
7/1/1947 21 PUBLIC WELL MARENGO - 56487 12.6 
7/8/1947 170 PUBLIC WELL TC INDUSTRIES INC - 33863 9.5 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
7/14/1947 71 PUBLIC WELL HARVARD - 56485 10.6 
7/1/1948 48 PUBLIC WELL CRYSTAL LAKE - 33757 0.3 

12/1/1948 846 PRIVATE WELL 12378 0.6 
6/1/1951 0 PRIVATE WELL 12340 0.4 

11/1/1953 63 PUBLIC WELL HUNTLEY - 33742 0.9 
3/1/1954 197 PRIVATE WELL 12406 0.5 

12/1/1955 2000 PUBLIC WELL CRYSTAL LAKE - 33750 0.2 
12/1/1955 1555 PUBLIC WELL CRYSTAL LAKE - 33828 0.3 
4/1/1956 144 PUBLIC WELL RICHMOND - 33894 0.2 
4/1/1956 103 PRIVATE WELL 12439 0.5 
9/1/1956 85 PUBLIC WELL TC INDUSTRIES INC - 33864 1 

11/1/1956 155 PRIVATE WELL 12305 0.6 
8/1/1957 114 PUBLIC WELL JOHNSBURG - 33780 6.3 
4/1/1958 300 PUBLIC WELL SPRING BLUFF SUBD - 33776 0.3 
4/1/1958 120 PUBLIC WELL MARENGO ESTATES SUBD - 33790 0.3 
4/1/1958 20 PRIVATE WELL 12333 1.8 
5/1/1958 68 PUBLIC WELL HARVARD - 33882 0.9 
5/1/1958 846 PRIVATE WELL 12375 1.2 
5/1/1958 1820 PRIVATE WELL 12324 6.2 
6/1/1958 276 PUBLIC WELL BULL VALLEY SUBD - 33890 0.4 
6/1/1958 92 PUBLIC WELL MC HENRY - 33865 0.5 
6/1/1958 144 PUBLIC WELL RICHMOND - 33895 0.5 
6/1/1958 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33849 0.9 
6/1/1958 232 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33872 1.2 
6/1/1958 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33874 1.3 
6/1/1958 1783 PRIVATE WELL 12487 3 
8/1/1958 1161 PRIVATE WELL 12470 0.9 

11/1/1958 1218 PUBLIC WELL CRYSTAL LAKE - 33751 0.6 
11/1/1958 180 PUBLIC WELL EASTWOOD MANOR WATER CO - 33860 1.4 
4/1/1959 47 PUBLIC WELL MORAINE HILLS STATE PARK - 33824 0.8 

11/1/1959 0 PRIVATE WELL 12323 8.9 
3/1/1960 127 PUBLIC WELL WOODSTOCK - 33854 6.2 
5/1/1960 447 PRIVATE WELL 12302 0.3 
5/1/1960 268 PRIVATE WELL 12401 0.5 
5/1/1960 200 PUBLIC WELL WOODSTOCK - 33855 0.8 
6/1/1960 250 PUBLIC WELL -56486 0.7 
7/1/1960 60 PUBLIC WELL TC INDUSTRIES INC - 33870 0.7 
7/1/1960 106 PRIVATE WELL 12287 1.6 
8/1/1960 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33745 0.3 
9/1/1960 189 PUBLIC WELL WOODSTOCK - 33851 0.8 

11/1/1960 193 PUBLIC WELL WOODSTOCK - 33853 1.1 
2/1/1961 298 PRIVATE WELL 12479 1 
5/1/1961 114 PUBLIC WELL WOODSTOCK - 33852 2.9 
6/1/1961 300 PUBLIC WELL SPRING BLUFF SUBD - 33774 0.8 
6/1/1961 155 PUBLIC WELL SPRING BLUFF SUBD - 33777 1.1 
8/1/1961 170 PUBLIC WELL MARENGO - 33798 0.4 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
8/1/1961 170 PUBLIC WELL MARENGO - 33796 0.7 
8/1/1961 170 PUBLIC WELL MARENGO - 33797 1 
1/1/1962 112 PUBLIC WELL MARENGO - 33800 1 
1/1/1962 112 PUBLIC WELL MARENGO - 33801 1.2 
2/1/1962 85 PRIVATE WELL 12380 0.6 
3/1/1962 80 PUBLIC WELL UNION - 33734 0.4 
3/1/1962 85 PUBLIC WELL MARENGO - 33808 2.2 
5/1/1962 122 PUBLIC WELL SPRING BLUFF SUBD - 33770 1 
6/1/1962 1255 PUBLIC WELL ALGONQUIN - 33785 3.4 
7/1/1962 1200 PRIVATE WELL 12468 1.6 

12/1/1962 147 PUBLIC WELL HARVARD - 33887 0.9 
3/1/1963 371 PUBLIC WELL CRYSTAL LAKE - 33831 1.1 
7/1/1963 1295 PUBLIC WELL CRYSTAL LAKE - 33760 0.9 
2/1/1964 1350 PUBLIC WELL SPRING BLUFF SUBD - 33768 0.4 
5/1/1964 65 PRIVATE WELL 12347 1 
7/1/1964 1400 PUBLIC WELL CRYSTAL LAKE - 33832 0.4 

10/1/1964 1218 PUBLIC WELL CRYSTAL LAKE - 33752 0.2 
11/1/1964 260 PUBLIC WELL HIGHLAND SHORES WATER CO - 33850 0.4 
11/1/1964 93 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33856 0.4 
11/1/1964 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 33746 0.4 
11/1/1964 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33875 0.6 
11/1/1964 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 33873 0.7 
4/1/1965 197 PUBLIC WELL HARVARD - 33885 0.8 
8/1/1965 1350 PUBLIC WELL SPRING BLUFF SUBD - 33769 0.1 

10/1/1966 134 PRIVATE WELL 12423 0.3 
12/1/1966 197 PUBLIC WELL HARVARD - 33884 0.2 
12/1/1966 127 PRIVATE WELL 12424 0.6 
1/1/1968 78 PRIVATE WELL 12296 0.3 
7/1/1968 136 PRIVATE WELL 12341 1.2 

12/1/1968 188 PUBLIC WELL ALGONQUIN - 33781 4.5 
1/1/1969 625 PUBLIC WELL ILL TOLL HIGHWAY COMM-MARENGO - 33728 0.7 
5/1/1969 319 PRIVATE WELL 12432 2.3 
5/1/1969 62 PRIVATE WELL 12433 16.7 
5/1/1969 60 PRIVATE WELL 12431 56.8 
7/1/1969 80 PUBLIC WELL UNION - 33733 2.8 
7/1/1969 423 PUBLIC WELL CRYSTAL LAKE - 33749 2.9 
9/1/1969 197 PUBLIC WELL HARVARD - 33886 1.3 
9/1/1969 69 PUBLIC WELL HARVARD - 33880 2.3 
9/1/1969 68 PUBLIC WELL HARVARD - 33883 6 
9/1/1969 71 PUBLIC WELL HARVARD - 33879 13.4 

10/1/1969 95 PUBLIC WELL HUNTLEY - 33738 0.6 
3/1/1970 30 PUBLIC WELL RICHMOND - 33896 2.6 
3/1/1970 30 PUBLIC WELL RICHMOND - 33897 4.6 
5/1/1970 188 PUBLIC WELL ALGONQUIN - 33782 1.9 
3/1/1971 70 PRIVATE WELL 12386 0.4 
3/1/1971 180 PRIVATE WELL 12274 0.4 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
3/1/1971 160 PRIVATE WELL 12255 0.6 
3/1/1971 80 PRIVATE WELL 12256 0.8 
3/1/1971 40 PRIVATE WELL 12339 0.8 
3/1/1971 190 PRIVATE WELL 12273 0.9 
3/1/1971 210 PRIVATE WELL 12272 1.3 
3/1/1971 23 PRIVATE WELL 12393 5.1 
3/1/1971 33 PRIVATE WELL 12254 13.7 
3/1/1971 20 PRIVATE WELL 12249 17 
3/1/1971 137 PRIVATE WELL 12275 17.1 
3/1/1971 25 PRIVATE WELL 12382 17.9 
3/1/1971 25 PRIVATE WELL 12248 51.9 
3/1/1971 28 PRIVATE WELL 12260 100 
3/1/1971 22 PRIVATE WELL 12242 176 
4/1/1971 319 PRIVATE WELL 12436 0.7 
4/1/1971 60 PRIVATE WELL 12434 19.5 
4/1/1971 62 PRIVATE WELL 12435 24.6 
6/1/1971 20 PRIVATE WELL 12231 0.4 
6/1/1971 0 PRIVATE WELL 12265 0.8 
6/1/1971 16 PRIVATE WELL 12253 1.7 
6/1/1971 30 PRIVATE WELL 12353 21.1 
6/1/1971 20 PRIVATE WELL 12250 35.5 
6/1/1971 28 PRIVATE WELL 12233 39.5 
6/1/1971 18 PRIVATE WELL 12232 48.3 
6/1/1971 15 PRIVATE WELL 12352 54.9 
6/1/1971 25 PRIVATE WELL 12251 63.1 
6/1/1971 18 PRIVATE WELL 12241 64.5 
6/1/1971 28 PRIVATE WELL 12263 104 
6/1/1971 24 PRIVATE WELL 12261 139 
6/1/1971 21 PRIVATE WELL 12262 151 
6/1/1971 22 PRIVATE WELL 12243 187 
7/1/1971 23 PRIVATE WELL 12394 15.6 
8/1/1971 45 PRIVATE WELL 12504 0.7 

10/19/1971 100 PUBLIC WELL MARENGO - 34015 0.4 
10/19/1971 85 PUBLIC WELL MARENGO - 34019 7 
10/26/1971 158 PUBLIC WELL RICHMOND - 34195 1.3 

11/7/1971 5 PUBLIC WELL ALGONQUIN - 33980 13.6 
12/20/1971 47 PUBLIC WELL MORAINE HILLS STATE PARK - 34045 0.4 

2/1/1972 92 PUBLIC WELL UNION - 33911 1.3 
2/2/1972 193 PUBLIC WELL WOODSTOCK - 34108 2.4 
2/2/1972 114 PUBLIC WELL WOODSTOCK - 34026 3.3 

3/15/1972 189 PUBLIC WELL ALGONQUIN - 33783 0.9 
4/17/1972 196 PUBLIC WELL WOODSTOCK - 34027 0.4 
6/20/1972 30 PRIVATE WELL 12354 21.9 
6/20/1972 28 PRIVATE WELL 12234 45.1 
6/20/1972 22 PRIVATE WELL 12235 73.6 
6/20/1972 18 PRIVATE WELL 12367 81.5 
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Date 
Depth 

(ft) Source Type Site Name 
NO3 

(mg/L) 
6/20/1972 22 PRIVATE WELL 12244 202.7 
6/20/1972 25 PRIVATE WELL 12366 217.3 
6/27/1972 250 PRIVATE WELL 12496 1.2 
7/6/1972 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33817 0.7 
7/6/1972 135 PUBLIC WELL MC HENRY SHORES WATER CO - 33819 0.8 
8/9/1972 395 PUBLIC WELL LAKEWOOD - 33735 0.3 

10/17/1972 261 PRIVATE WELL 12266 0.6 
12/18/1972 0 PUBLIC WELL JOHNSBURG - 33985 0.1 

1/19/1973 0 PRIVATE WELL 12495 0.2 
1/24/1973 15 PRIVATE WELL 12389 36.8 
1/25/1973 275 PRIVATE WELL 12502 0.2 
2/2/1973 82 PRIVATE WELL 12505 0.1 
2/2/1973 82 PRIVATE WELL 12506 0.3 

2/26/1973 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 33826 0.9 
3/14/1973 68 PUBLIC WELL HARVARD - 34181 7.9 
3/20/1973 300 PUBLIC WELL CRYSTAL HEIGHTS ASSN - 33942 3.5 
3/26/1973 100 PRIVATE WELL 12317 0.4 
6/7/1973 23 PRIVATE WELL 12370 4.6 
6/7/1973 30 PRIVATE WELL 12356 40.2 
6/7/1973 22 PRIVATE WELL 12368 48.6 
6/7/1973 23 PRIVATE WELL 12369 49.7 
6/7/1973 10 PRIVATE WELL 12355 104 
6/7/1973 25 PRIVATE WELL 12245 159 
6/8/1973 18 PRIVATE WELL 12348 11.9 

6/11/1973 278 PUBLIC WELL BULL VALLEY SUBD - 33891 28.2 
11/27/1973 85 PRIVATE WELL 12438 0.2 

1/9/1974 84 PRIVATE WELL 12300 0.3 
2/26/1974 208 PRIVATE WELL 12449 0.5 
3/28/1974 60 PUBLIC WELL TC INDUSTRIES INC - 34146 1.4 
5/13/1974 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33767 0.3 
5/14/1974 120 PUBLIC WELL EASTWOOD MANOR WATER CO - 33861 0.3 
5/14/1974 395 PUBLIC WELL LAKEWOOD - 33737 0.5 
6/5/1974 304 PRIVATE WELL 12491 0.3 
6/6/1974 86 PUBLIC WELL MC HENRY - 34137 0.3 

6/10/1974 60 PUBLIC WELL TC INDUSTRIES INC - 33871 1.5 
6/17/1974 20 PRIVATE WELL 12364 9.5 
6/17/1974 28 PRIVATE WELL 12236 29.8 
6/17/1974 28 PRIVATE WELL 12264 37 
6/17/1974 15 PRIVATE WELL 12357 41.9 
6/17/1974 25 PRIVATE WELL 12358 45.5 
6/17/1974 22 PRIVATE WELL 12237 68.6 
6/17/1974 22 PRIVATE WELL 12246 116 
7/24/1974 395 PUBLIC WELL LAKEWOOD - 33919 0.1 
1/6/1975 100 PUBLIC WELL MARENGO - 34016 0.4 
1/6/1975 85 PUBLIC WELL MARENGO - 34020 3.3 

2/23/1975 198 PRIVATE WELL 12461 0.4 
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4/1/1975 255 PRIVATE WELL 12411 0.7 
4/1/1975 255 PRIVATE WELL 12412 0.9 

4/21/1975 48 PUBLIC WELL CRYSTAL LAKE - 33943 0.7 
4/21/1975 285 PUBLIC WELL CRYSTAL LAKE - 57540 1.72 
6/1/1975 27 PRIVATE WELL 12457 0.4 
6/1/1975 75 PRIVATE WELL 12458 0.4 
6/6/1975 55 PRIVATE WELL 12252 0.3 
6/6/1975 22 PRIVATE WELL 12238 26.1 
6/6/1975 30 PRIVATE WELL 12359 36.3 
6/6/1975 22 PRIVATE WELL 12247 110 
8/4/1975 1400 PUBLIC WELL CRYSTAL LAKE - 34060 0.1 
8/4/1975 1300 PUBLIC WELL CRYSTAL LAKE - 33947 0.2 
8/4/1975 1296 PUBLIC WELL CRYSTAL LAKE - 33944 0.2 

10/1/1975 222 PUBLIC WELL NORTHERN IL UTILITIES INC - 33858 0.9 
10/21/1975 95 PUBLIC WELL HUNTLEY - 33925 0.8 

12/2/1975 160 PUBLIC WELL RICHMOND - 34200 0.22 
12/2/1975 160 PUBLIC WELL RICHMOND - 34196 0.44 
2/5/1976 80 PUBLIC WELL UNION - 33912 1.3 

2/10/1976 100 PUBLIC WELL MARENGO - 33802 0.7 
2/10/1976 85 PUBLIC WELL MARENGO - 33809 2.7 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34127 0.1 
4/12/1976 200 PUBLIC WELL DEERING OAKS SUBD - 34050 0.1 
4/12/1976 300 PUBLIC WELL EASTWOOD MANOR WATER CO - 34126 0.2 
4/19/1976 95 PUBLIC WELL HUNTLEY - 33926 0.2 
4/26/1976 155 PUBLIC WELL SPRING BLUFF SUBD - 33972 0.1 
5/17/1976 93 PUBLIC WELL UNION - 33913 0.6 
6/1/1976 99 PUBLIC WELL MARENGO - 34017 1.2 
6/2/1976 0 PUBLIC WELL ALGONQUIN - 33981 11 
6/7/1976 0 PUBLIC WELL UTILITIES INC - HOLIDAY HILLS - 34072 0.4 
6/8/1976 270 PUBLIC WELL CRYSTAL CLEAR WATER CO - 33961 0.2 
7/2/1976 87 PUBLIC WELL MARENGO - 33807 2.4 
7/7/1976 0 PUBLIC WELL MARENGO - 34018 1.8 

7/29/1976 95 PUBLIC WELL MORAINE HILLS STATE PARK - 33843 0.3 
7/29/1976 60 PUBLIC WELL MORAINE HILLS STATE PARK - 33845 0.3 
7/29/1976 88 PUBLIC WELL MORAINE HILLS STATE PARK - 33841 0.3 
7/29/1976 0 PRIVATE WELL 33815 0.5 
7/29/1976 71 PUBLIC WELL MORAINE HILLS STATE PARK - 33848 0.5 
7/29/1976 162 PUBLIC WELL MORAINE HILLS STATE PARK - 33840 0.5 
7/29/1976 83 PUBLIC WELL MORAINE HILLS STATE PARK - 33842 0.6 
7/29/1976 47 PRIVATE WELL 33825 0.7 
7/29/1976 62 PUBLIC WELL MORAINE HILLS STATE PARK - 33847 1.1 
7/29/1976 73 PRIVATE WELL 33844 1.4 
7/30/1976 82 PUBLIC WELL -33900 0.5 
7/30/1976 82 PUBLIC WELL -33899 0.7 
7/30/1976 78 PUBLIC WELL -33898 0.8 

10/18/1976 290 PUBLIC WELL HARVARD - 34187 0.4 
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10/18/1976 100 PUBLIC WELL HARVARD - 34182 8.8 
10/18/1976 90 PUBLIC WELL HARVARD - 34172 11 
10/18/1976 90 PUBLIC WELL HARVARD - 57553 < 0.02 

1/31/1977 276 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 57539 0.4 
6/13/1977 31 PRIVATE WELL 12361 0.2 
6/13/1977 210 PRIVATE WELL 12239 0.7 
6/13/1977 30 PRIVATE WELL 12360 13.9 
6/13/1977 40 PRIVATE WELL 12362 18.8 
6/13/1977 22 PRIVATE WELL 12257 102 
6/14/1977 280 PRIVATE WELL 12344 0.9 
6/21/1977 178 PRIVATE WELL 12427 0.6 
8/3/1977 0 PUBLIC WELL UNION - 33914 0.9 

12/28/1977 93 PUBLIC WELL UNION - 57521 0.62 
3/28/1978 170 PUBLIC WELL ALGONQUIN - 33982 7.9 
3/29/1978 290 PUBLIC WELL CLAREMONT HILLS SUBD - 34114 0.4 
4/4/1978 131 PUBLIC WELL TC INDUSTRIES INC - 33867 0.25 

4/25/1978 85 PUBLIC WELL MARENGO - 57542 0.15 
4/26/1978 278 PUBLIC WELL BULL VALLEY SUBD - 34190 30.8 
6/21/1978 0 PUBLIC WELL JOHNSBURG - 57527 0.45 
7/6/1978 141 PRIVATE WELL 12488 0.6 

7/10/1978 86 PUBLIC WELL MC HENRY - 34139 0.04 
7/10/1978 180 PUBLIC WELL WONDER LAKE WATER CO - 34084 0.9 
7/11/1978 85 PUBLIC WELL MC HENRY - 34134 0.09 
7/31/1978 140 PRIVATE WELL 12396 0.6 
8/8/1978 131 PUBLIC WELL ALGONQUIN - 33788 0.5 

9/26/1978 1300 PUBLIC WELL CRYSTAL LAKE - 57522 0.11 
9/27/1978 71 PUBLIC WELL HARVARD - 34173 8.8 
9/27/1978 68 PUBLIC WELL HARVARD - 34183 9.2 
9/27/1978 69 PUBLIC WELL HARVARD - 57552 < 0.02 

10/19/1978 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34165 < 0.4 
11/8/1978 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34161 < 0.4 
11/8/1978 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 34171 < 0.4 

11/14/1978 80 PUBLIC WELL UNION - 33916 1.8 
11/20/1978 395 PUBLIC WELL LAKEWOOD - 33921 < 0.4 
11/20/1978 325 PUBLIC WELL UTL INC WALKUP WOODS WATER CO - 34057 < 0.4 

1/9/1979 327 PUBLIC WELL JOHNSBURG - 33978 0.04 
1/30/1979 60 PRIVATE WELL 12390 0.6 
1/31/1979 220 PUBLIC WELL EASTWOOD MANOR WATER CO - 34128 0.35 
2/20/1979 155 PUBLIC WELL SPRING BLUFF SUBD - 33973 0.04 

11/29/1979 154 PUBLIC WELL HUNTLEY - 33744 0.3 
1/21/1980 0 PRIVATE WELL 12472 0.1 
1/30/1980 192 PUBLIC WELL UNION - 57520 9.74 
6/10/1980 230 PRIVATE WELL 12240 0.9 
6/12/1980 38 PRIVATE WELL 12350 2.2 
6/12/1980 22 PRIVATE WELL 12351 31.8 
6/12/1980 25 PRIVATE WELL 12363 53.3 
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9/22/1980 550 PRIVATE WELL 12450 1.4 
10/2/1980 210 PUBLIC WELL MC HENRY - 33866 0.5 
10/2/1980 180 PUBLIC WELL MC HENRY SHORES WATER CO - 33818 0.5 
12/4/1980 141 PRIVATE WELL 12489 0.2 
12/5/1980 1200 PRIVATE WELL 12469 0.2 

12/17/1980 280 PUBLIC WELL CRYSTAL LAKE - 57541 1.71 
4/1/1981 114 PUBLIC WELL JOHNSBURG - 57528 0.46 

7/22/1981 298 PRIVATE WELL 12288 < 0.5 
9/17/1981 298 PRIVATE WELL 12289 < 0.5 

11/24/1981 132 PRIVATE WELL 12426 < 0.5 
3/1/1982 192 PUBLIC WELL UNION - 33732 1.1 
7/6/1982 80 PUBLIC WELL UNION - 33918 0.43 

7/13/1982 44 PUBLIC WELL MORAINE HILLS STATE PARK - 33823 0.5 
7/13/1982 64 PUBLIC WELL MORAINE HILLS STATE PARK - 33846 0.6 
7/19/1982 88 PUBLIC WELL MARENGO - 58422 < 0.04 
1/18/1983 20 PRIVATE WELL 12391 26.1 

10/21/1983 125 PUBLIC WELL HEBRON - 4 5 
1/16/1984 60 PRIVATE WELL 12379 < 0.3 
2/15/1984 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 57544 < 0.02 
4/19/1984 108 PUBLIC WELL SPRING BLUFF SUBD - 33775 < 0.3 
12/5/1984 152 PUBLIC WELL ALGONQUIN - 6 < 0.3 

12/27/1984 192 PUBLIC WELL UNION - 58913 < 0.09 
5/10/1985 90 PRIVATE WELL D. Hill Nursery Corp - 1 < 0.3 
9/4/1985 102 PUBLIC WELL ISLAND LAKE - 2 0.6 
8/1/1986 80 PUBLIC WELL UNION - 3 1 

8/18/1986 144 PUBLIC WELL HARVARD - 7 < 0.4 
8/29/1986 80 PUBLIC WELL UNION - 3 2.7 
6/9/1987 258 PUBLIC WELL CRYSTAL LAKE - 58217 0.1 

3/22/1988 315 PRIVATE WELL DOUGLAS SHANKS < 0.1 
4/16/1988 212 PRIVATE WELL JAMES WOTRING AND KATHLEEN WARD < 0.1 
6/21/1988 50 PRIVATE WELL TED AND LINDA PANEK < 0.1 
12/7/1988 265 PRIVATE WELL 46002 < 0.1 

12/19/1988 825 PRIVATE WELL 46006 < 0.1 
1/5/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 < 0.1 
3/2/1989 237 PRIVATE WELL 46045 < 0.1 

3/29/1989 306 PUBLIC WELL VILLAGE OF UNION - 4 < 0.1 
7/18/1989 146 PRIVATE WELL 46099 0.1 
7/31/1989 166 PUBLIC WELL CITY OF WOODSTOCK - 8 < 0.1 
7/31/1989 114 PUBLIC WELL CITY OF WOODSTOCK - 7A < 0.1 
8/11/1989 262 PRIVATE WELL 46109 < 0.1 
9/18/1989 146 PRIVATE WELL 46129 < 0.1 
9/18/1989 145 PRIVATE WELL 46130 < 0.1 

10/16/1989 760 PUBLIC WELL UNION - 57519 4.33 
11/6/1989 120 PUBLIC WELL FOX RIVER GROVE - 58289 4.8 

11/27/1989 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58319 0.08 
11/27/1989 303 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58325 0.2 
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11/27/1989 294 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58315 < 0.08 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58320 < 0.08 
11/27/1989 202 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 58321 < 0.08 

1/23/1990 200 PRIVATE WELL 46172 < 0.1 
4/4/1990 200 PRIVATE WELL 46222 < 0.1 
5/1/1990 80 PUBLIC WELL UNION - 58124 17.7 
6/5/1990 110 PUBLIC WELL VILLAGE OF ISLAND LAKE - 1-FRS < 0.1 
6/5/1990 103 PUBLIC WELL VILLAGE OF ISLAND LAKE - 2-FRS < 0.1 
6/5/1990 146 PUBLIC WELL VILLAGE OF ISLAND LAKE -  3-FRS < 0.1 
6/6/1990 40 PRIVATE WELL 46262 < 0.1 

9/10/1990 1295 PUBLIC WELL CRYSTAL LAKE - 58659 13.3 
9/11/1990 197 PUBLIC WELL HARVARD - 58656 < 0.04 

10/29/1990 195 PUBLIC WELL VALLEY HI NURSING HOME - 58201 < 0.08 
5/14/1991 180 PUBLIC WELL CITY OF WOODSTOCK - 9 < 0.1 
6/6/1991 252 PRIVATE WELL 46519 < 0.1 

6/21/1991 100 PRIVATE WELL 46534 < 0.1 
6/28/1991 107 PUBLIC WELL CITY OF WOODSTOCK - 10 < 0.1 
7/10/1991 30 PRIVATE WELL 46564 1.4 
7/18/1991 67 PRIVATE WELL 46573 46 
9/20/1991 162 PRIVATE WELL 46649 < 0.1 

10/24/1991 76 PRIVATE WELL 46677 < 0.1 
3/11/1992 197 PUBLIC WELL HARVARD - 45179 0.4 
5/4/1992 180 PRIVATE WELL 46807 < 0.1 

6/10/1992 165 PUBLIC WELL ALGONQUIN - 45176 < 0.1 
6/22/1992 125 PRIVATE WELL 46857 < 0.1 
8/26/1992 61 PRIVATE WELL 46932 0.1 
9/14/1992 197 PUBLIC WELL HARVARD - 45179 3.5 

10/20/1992 151 PUBLIC WELL ALGONQUIN - 45177 9.8 
11/6/1992 298 PUBLIC WELL VILLAGE OF ISLAND LAKE - 3-2 < 0.1 
12/9/1992 243 PUBLIC WELL CITY OF CRYSTAL LAKE - 14 < 0.1 

12/15/1992 197 PUBLIC WELL HARVARD - 45179 26.9 
12/15/1992 197 PUBLIC WELL HARVARD - 45179 38.7 

1/15/1993 93 PUBLIC WELL VILLAGE OF ISLAND LAKE - 7 6.3 
2/5/1993 58 PUBLIC WELL CITY OF MARENGO - 7 < 0.1 
3/3/1993 163 PUBLIC WELL VILLAGE OF CARY - 12 < 0.1 
6/9/1993 110 PUBLIC WELL CITY OF HARVARD - 8 0.6 
9/8/1993 255 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45451 6.4 

1/13/1994 175 PRIVATE WELL DANIEL W. JUFFERNBRUCH -  < 0.02 
3/7/1994 250 PUBLIC WELL UTL INC WHISPERING HILLS WATER - 45450 1.9 

3/18/1994 121 PRIVATE WELL 47330 < 0.02 
4/16/1994 149 PRIVATE WELL 47345 < 0.02 
4/19/1994 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45444 < 0.1 
5/12/1994 175 PRIVATE WELL 47378 < 0.02 
5/18/1994 760 PUBLIC WELL UNION - 45440 84.1 
6/25/1994 90 PRIVATE WELL 47427 < 0.02 
8/13/1994 150 PRIVATE WELL 47485 < 0.02 
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8/18/1994 1285 PUBLIC WELL CITY OF HARVARD - 9 < 0.02 
8/22/1994 45 PRIVATE WELL 47493 < 0.02 
10/4/1994 1256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 < 0.02 

11/23/1994 1256 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 11 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
1/25/1995 950 PUBLIC WELL VILLAGE OF ISLAND LAKE - 8 < 0.02 
2/16/1995 122 PRIVATE WELL 47683 < 0.02 
4/19/1995 512 PUBLIC WELL CRYSTAL CLEAR WATER CO - 45798 28.7 
8/22/1995 205 PUBLIC WELL MCHENRY SHORES WATER COMPANY - 3 < 0.02 
11/9/1995 1350 PUBLIC WELL VILLAGE OF ISLAND LAKE - 9 < 0.02 

12/13/1995 1161 PRIVATE WELL 47972 < 0.02 
12/14/1995 233 PUBLIC WELL CITY OF MCHENRY - 10 < 0.02 

3/19/1996 187 PRIVATE WELL 48014 < 0.02 
4/5/1996 1293 PUBLIC WELL CITY OF CRYSTAL LAKE - 16 < 0.02 

4/25/1996 915 PRIVATE WELL 48063 < 0.02 
5/16/1996 174 PRIVATE WELL 48072 < 0.02 
1/27/1997 265 PRIVATE WELL DON AND BONNIE MIKLASZ -  < 0.02 
2/11/1997 103 TEST WELL VILLAGE OF LAKE IN THE HILLS - 12 < 0.08 
5/10/1997 247 PRIVATE WELL TIMOTHY B. MACDONALD -  < 0.08 
6/5/1997 93 PUBLIC WELL VILLAGE OF LAKEMOOR - 1 < 0.08 

6/24/1997 91 PUBLIC WELL VILLAGE OF LAKEMOOR - 2 < 0.08 
7/29/1997 1260 PUBLIC WELL VILLAGE OF HUNTLEY - 8 < 0.08 

10/29/1997 240 PRIVATE WELL FRANK ELTVEDT -  < 0.04 
11/14/1997 260 PRIVATE WELL JEFF JAYKO -  < 0.04 

3/23/1998 60 PRIVATE WELL RON & CINDY MASTER -  < 0.04 
7/24/1998 187 PUBLIC WELL CITY OF WOODSTOCK - 12 < 0.09 
8/7/1998 220 PRIVATE WELL HOFFIE NURSERY, INC. -  < 0.09 

9/30/1998 1311 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS - 14 < 0.09 
9/21/1999 942 PUBLIC WELL JOHNSBURG - 48550 < 0.11 

11/10/1999 1330 PUBLIC WELL HUNTLEY - 48605 < 0.13 
11/12/1999 103 PUBLIC WELL LAKE IN THE HILLS - 48606 < 0.13 

2/29/2000 125 PUBLIC WELL HEBRON - 58421 0.09 
4/5/2000 60 PUBLIC WELL MC HENRY - 58483 < 0.04 

6/12/2000 197 PUBLIC WELL HARVARD - 58565 < 0.04 
7/18/2000 95 PUBLIC WELL MC HENRY - 58613 0.69 
7/18/2000 151 PUBLIC WELL ALGONQUIN - 58609 < 0.04 
8/28/2000 335 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58696 < 0.04 

10/25/2000 175 PUBLIC WELL FOX RIVER GROVE - 49019 < 0.06 
12/20/2000 250 PUBLIC WELL UTL INC KILLARNEY WATER CO - 58873 2.92 
12/20/2000 167 PUBLIC WELL HIGHLAND SHORES WATER CO - 58876 < 0.09 

6/22/2001 360 PUBLIC WELL LAKEWOOD - 49369 < 0.06 
1/29/2002 1309 PUBLIC WELL CARY - 49557 < 0.06 
6/4/2002 1100 PUBLIC WELL LAKE IN THE HILLS - 49789 < 0.06 

10/22/2002 170 PUBLIC WELL NUNDA UTILITY CO - 49944 < 0.06 
1/28/2003 0 PRIVATE WELL 65552 < 0.06 
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2/6/2003 123 PUBLIC WELL Intermatic Inc. < 0.06 

2/12/2003 1161 PUBLIC WELL Morton International Inc.-9 < 0.06 
3/25/2003 212 PUBLIC WELL ALGONQUIN - 65581 < 0.06 
6/5/2003 105 TEST HOLE VILLAGE OF LAKE IN THE HILLS TW#16 < 0.07 

6/10/2003 124 PUBLIC WELL CITY OF MARENGO - WELL #8 < 0.07 
7/7/2003 95 PRIVATE WELL ANDREW SCHWARZ - UNTREATED < 0.07 

7/28/2003 1783 PUBLIC WELL Dean Foods Company-2 < 0.07 
8/14/2003 154 TEST HOLE CITY OF MCHENRY < 0.07 
10/1/2003 1100 PUBLIC WELL Chemtool Inc.-1 < 0.07 

12/15/2003 301 PRIVATE WELL TRAVERS SMITH - UNTREATED < 0.07 
12/17/2003 220 PRIVATE WELL GEORGE MULLEN - UNTREATED 0.09 
12/26/2003 160 PRIVATE WELL FRANK SVOBODA - UNTREATED < 0.07 

1/12/2004 135 PRIVATE WELL MARK ISRAEL - UNTREATED < 0.07 
5/13/2004 107 PUBLIC WELL VILLAGE OF LAKE IN THE HILLS WELL NO. 16 < 0.07 
6/24/2004 198 PUBLIC WELL ALGONQUIN WELL NO. 13 < 0.07 
7/7/2004 220 PRIVATE WELL BRENDA AFFINATI - UNTREATED < 0.07 
8/4/2004 240 PRIVATE WELL ROBERT ABBOUD - UNTREATED < 0.07 

9/21/2004 0 PRIVATE WELL FRANCO LATERZA - UNTREATED < 0.07 
12/4/2004 51 PRIVATE WELL STEVE MUCCI < 0.07 
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